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CBS13b IBMEHEHUI ITOKA3ATEAEV TEMOCTA3A Y BEPEMEHHBIX CO CPEAHVIM
N BBICOKUM PCKOM 3AAEPKKN POCTA II104A
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Bo Bpemsa 6epeMeHHOCT MOTyT BO3HMKATb HapyLUeHUA B CUCTEMEe remocTasa, KoTopble CnocobCcTBYIOT GOPMUPOBAHMIO 3afEPXKKM pocTa naoja y
YKEHLLMH C BbICOKMM PUCKOM Pa3BUTUA NiaLEHTapHOWM HefoCTaTOuHOCTY.

Llenb uccnepoBaHus: OLEHUTb COCTOSHUE CUCTEMbI TEMOCTa3a Y GepeMeHHbIX C BbICOKMM PUCKOM 3aepKKu pocTa naoga (3PMN) u nnaueHTapHoK
HepocTaToyHOCTH (MH) B 3aBUCMMOCTM OT CPOKOB BbIABIEHUA OTKIOHEHWIA U UX KOPPEKLIUM.

Matepuan u meToabl: U3yyeHbl NapaMeTpbl CUCTEMbI TeMOCTa3a € MUCMNO/b30BaHUEM CTaHAAPTHOM Koaryiorpammbl M TpomboanacTorpamMmbl y 621 6e-
PEeMeHHOI CO CPeAHUM U BbICOKMM PUCKOM pa3suTua 3PT1, nocTynusLIMX nog HabatoaeHWe B pasHble CPOKM rectaumu. MaumeHTky 6biin pacnpeaene-
Hbl Ha 4 rpynnbl B 3aBUCMMOCTYM OT CPOKa MOCTYNIEHWA NoA, HabaogeHUe B MeAULMHCKOe yupexaeHue: B rpynne | (n=195) eHwmHbl Habnoaanmce,
HauuHas ¢ | Tpumectpa, B rpynne Il (n=191) — co |l TpumecTpa, B rpynne Il (n=148) c lll TpumecTtpa. B rpynny IV BOLAM XKEHLLMHBI, KOTOPbLIE NPOLL/N
nperpasuaapHyto NoaroTosky (n=87). Mpynny KoHTpons (n=112) cocTaBUAM KEHLMHbI C OAHONA0AHOW, GU3MONOrMYECKM NPOTEKaoLel bepemeHHOo-
CTblO.

Pesynbratbl: y 6epeMeHHbIX U3 rpynnbl | 33 CHET CBOEBPEMEHHOTO BbIABIEHUA U KOPPEKLIMM OTKIOHEHWI remocTasa yA4anoch NpeAoTBpaTUTb Pa3Bu-
TWe BTOPMYHOI Tpombodunnu. Y bepemeHHbIx rpynnbl |l BbIABAAANCH NPU3HAKM TMNEPKOAryALMM, aKTMBALMK TPOMOOLMTOB, HauanbHble MPU3HAKK
[BC-cuHApoma, 4To NoTpeboBano HasHaueHMA HU3KOMOJIEKYNAPHbIX renapuHOB. B rpynne |l He y Bcex NauMeHTOK yAanocb KOMNEHCUPOBaTb NPU3Ha-
Kv peTonnaleHTapHOM HeOCTaTOMHOCTH, Uy YacTu 6epemeHHbIX passuca [IBC-cMHAPOM, KOTOpbI NOTpeboBas KOMMIEKCHOTO NOAX0AA K JIEYEHUIO.
3aKAloueHmne: NoKasaHo, YTo UCCNef0BaHME CUCTEMbI FEMOCTa3a Ha JTane NaaHupoBaHUA 6epeMeHHOCTM M/UAN Ha PaHHUX CPOKaX, BbiABAEHME OT-
K/NOHEHWI1 ¥ CBOEBPEMEHHAA MX MeAVKaMEHTO3HaA KOPPEKLMA NO3BONAET CHU3UTb YacToTy pa3suTua MH, nposectn npodunaktvky 3PM v NponoHru-
poBaTb 6epemeHHOCTb 10 e€ yCneLwHoro 3aBepLUeHus.

KntoueBble cnosa: b6epemeHHOCMb, 3a0epiKa pocma na00a, NAayeHMapHas Hedocmamo4yHOCMb, 2eMoCcmas, Mpomb031acMo2pamma.
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During pregnancy, abnormalities in the hemostatic system may arise, contributing to intrauterine growth restriction (IUGR) in women at high risk for
placental insufficiency.

Objective: To evaluate the state of the hemostasis system in pregnant women who are at high risk for IUGR and placental insufficiency (PI). The
assessment will focus on how the timing of detecting these derangements and implementing corrections affects the outcomes.

Methods: The parameters of the hemostasis system were studied using a conventional coagulation test and thromboelastography (TEG) in 621
pregnant women at average and high risk of developing IUGR. These women were admitted for observation at different stages of pregnancy. The
patients were categorized into four groups according to the timing of their admission during the pregnancy stages. Group | (n=195) included women
observed starting from the first trimester, Group Il (n=191) included women followed from the second trimester, and Group Il (n=148) consisted
of women observed from the third trimester. Group IV included women who had received preconception care (n=87). The control group (n=112)
comprised women with a normal singleton pregnancy.

Results: In pregnant women from Group |, early recognition and timely management of hemostasis abnormalities helped prevent the development of
secondary thrombophilia. In Group II, the observation of hypercoagulation, platelet activation, and early signs of disseminated intravascular coagulation
(DIC) syndrome prompted the use of low-molecular-weight heparins. In Group Ill, some patients experienced complications during pregnancy due to
decompensated placental insufficiency, which led to DIC, requiring a multi-faceted treatment approach.

Conclusion: Research shows that examining the hemostasis system during preconception care and early pregnancy can be beneficial for identifying
potential abnormalities. Timely medical intervention to correct these issues can reduce the incidence of PI, prevent IUGR, and prolong the duration of
pregnancy until a successful outcome is achieved. Timely medical interventions, such as those provided during antenatal care, can significantly reduce
the occurrence of Pl and IUGR and extend the pregnancy duration until a healthy outcome is achieved.
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BBEOQEHMUE

BepemMeHHOCTb XapaKTepu3yeTca CTPYKTYpPHbIMU U yHKLMO-
HaZIbHBIMU M3MEHEHUSMU BO MHOTMX OPraHax U CUCTEMAX, CBA3AHHbI-
MU C NPOLLECCOM NEPECTPOMKM K HOBbIM YCI0BUAM GYHKLMOHMPOBa-
HuA [1]. OTo OTpakaeTca M Ha CUCTeme reMoCTasa: NPy HOPManbHOM
6epeMeHHOCTV M3MEHEHWMA B CUCTEME CBEPTbIBAHUA KPoBM U dubpu-
HOMIUTUYECKON cUCTeme CnocobCTBYIOT GOPMUPOBAHUIO TUNEPKoary-
NALMOHHOTO COCTOAHMSA, JOCTUrAIOLLEr0 MaKCMMyMa nepes, pogamu.
Mpouecchl, ONUCaHHbIe BbIlE, BKAOYAKOT B cebA yBENUYEHWUE KOH-
LleHTpaumum 6onblIMHCTBA GaKTOPOB CBEPTbIBAHUA KPOBM B Naasme,
YMeHbLUEHWE YPOBHA 3HAOMEHHbIX aHTUKOATY/NAHTOB U NOAAB/IEHUE
dmbpuHonuTUUEecKoi akTMBHOCTM [2, 3]. TemocTas y HGepeMeHHbIX
KEHLUMH XapaKTepu3yeTca KOMNEHCATOPHOW rMnepKoaryaaumen, Ko-
TOpas BbIpaXKaeTca B yBennveHum cogepkanma dakropa Vlll, paktopa
¢$oH BunnebpaHaa, dnbpuHoreHa n TpombuHa, ocnabneHHown pery-
NALUM TPOMOUHA M3-3a YCTOMUYMBOCTU K aKTUBUPOBAHHOMY NPOTEUHY
C, CHVIKeHWUM YPOBHA CBOBOAHOTO NMPOTEMNHA S, @ TAKKe YMEHbLIEHWUN
GUBPUHONUTUYECKOW aKTUBHOCTU NPU OLHOBPEMEHHOM MOBbILLEHUM
YPOBHA MHIMOWUTOPOB aKTMBaTOpa Mia3MuHoreHa [4]. Takvue usmeHe-
HWA ABNAIOTCA aAaNTUBHBLIMKU U HAaNpPaB/EHbl, C OAHOW CTOPOHbI, Ha
obecrneyeHne ObICTPOI OCTAHOBKM MOCNAEPOAOBOIO KPOBOTEUEHWS,
a C Apyrov — Ha ynyylleHWe KPOBOTOKA B CUCTEME «MaTb-MJlaLleH-
Ta-nnogay» [1]. B To e Bpems, OHU MOTYT CNoco6CTBOBATb MOBbILLIEHUIO
pu1cKa Tpomb60amb0numM, 0cob6eHHO B KoHLe bepeMeHHOCTM 1 B nocne-
pozosoit nepuog, [2].

B KAMHMYeCKOW NpaKTMKe OLeHKa MOKasaTenel remocTasa He-
obxoavma 1A CBOEBPEMEHHOTO BbIIBNEHWUSA PA3BUTUA aKyLLEPCKUX
OCNOXKHEHWU U UX MEeAMKAMEHTO3HOM Koppekuuu [1]. Hapywenue
6anaHca CBEPTbIBAOLLEH U NMPOTUBOCBEPTbIBAIOLLEN CUCTEM KPOBU
acCoOLMMPOBAHO C TaKMMM OCNIOXKHEHUAMM, KaK: 3aiePHKKa pocTa nio-
Za (3PN), npeaknamncus, NpexAeBpPEMEHHbIV PaspbiB NA0AHbIX 060-
NIoYeK U NpexaeBpeMeHHble Pofbl, BHYTpUYTpobHaa rmbenb nnoga,
KOTOpble CONPOBOKAAITCA HapyLUeHWeM NIALEeHTAPHOTO KPOBOTOKA
1 NOBbILWEHHbIM YPOBHEM TPOM6006pa3oBaHus [5, 6].

Eweé B 1998 rogy Bellart J et al, npoaHanusupoBas nokasatenu
Kposu 10 6epemeHHbIX eHwwuH ¢ 3PN B Il TpumecTpe, BbIABUAMN U3-
MEHEHWA B CUCTeMe CBEPTbIBaHWUA U GUOPUHONUTUYECKON cUcTEME:
yBe/NMYEHUE KOSIMYECTBa KOMMIEKCOB TPOMOUH-aHTUTPOMOWH, YpoB-
HS TKAHEBOTO aKTMBATOPA Na3MMUHOreHa 1 D-aAumepa, CHUXKEHWE UH-
rmbutopa aKTMBATOPA N1A3MUHOrEHa, YTO MOI/IO CBUAETENbCTBOBATDL
06 aKTMBALMM CUCTEMbI CBEPTLIBAHWMSA KPOBWM NpU GEpeMeHHOCTH,
OCNOXHEHHOM 3PI1, 1 pa3BUTUM TMNEPKOAryNALMOHHOIO COCTOAHMA C
rMnepdpUOPUHOAUTUYECKMMM KOMMEHCATOPHBIMM MeXxaHU3Mamm [7].

MoKkasaTenu CTaHAAPTHOM reMoCTa3Morpammbl OLLEHUBAKOT OT-
[enbHO TPOMBOLUMTapHOE U NAa3MEHHOE 3BEHbS, HO B OpraHW3me
OHW QYHKLMOHMPYIOT B3aMMOCBA3AHHO Apyr ¢ Apyrom. Tpomboana-
ctorpamma (T3r) npenoctaBnset cobolt BCECTOPOHHIOK OLLEHKY BCEX
KOMMOHEHTOB CUCTEMbI FeMOCTa3a, BK0Yas TPOMOOLMTAPHOE 3BEHO,
naasMeHHble GakTopbl U cuctemy GubpUHOM3a. ITO NO3BONSAET CBO-
€BPEMEHHO ONPEeAENUTb HayasibHble MPOSBAEHWA TUMOKOATYNALMK,
ycuneHHoro ¢oubpuHoNM3a M HapylleHuit TpomboumMTapHO arpe-
raumu. [1]. TnobanbHble aHanM3bl Koarynauum, Takme Kak T3, moryT
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INTRODUCTION

Pregnancy triggers significant structural and functional ad-
aptations across multiple organ systems to accommodate the de-
veloping fetus [1]. During pregnancy, the hemostasis system shifts
towards a hypercoagulable state, characterized by increased
blood clotting factors, decreased endogenous anticoagulants, and
reduced fibrinolysis. These changes, most pronounced before la-
bor, are crucial for preventing excessive postpartum hemorrhage
but also increase the risk of thromboembolism [2, 3]. In pregnan-
cy, hemostasis shifts towards a hypercoagulable state, evidenced
by elevated levels of factor VIII, von Willebrand factor, fibrinogen,
and thrombin. Simultaneously, a deficiency of protein C and pro-
tein S results in the loss of these natural anticoagulant properties.
Additionally, decreased fibrinolytic activity, alongside increased
levels of plasminogen activator inhibitor, further tips the balance
towards clotting [4]. These changes are adaptable, designed to
ensure rapid cessation of postpartum bleeding and to enhance
blood flow within the "mother-placenta-fetus" system [1]. How-
ever, they can also raise the risk of thromboembolism, especially
toward the end of pregnancy and during the postpartum period
[2].

In clinical practice, assessing hemostasis parameters is in-
deed crucial for the early detection and management of obstetric
complications [1]. An imbalance between coagulation and anti-
coagulation during pregnancy can lead to complications such as
intrauterine growth restriction (IUGR), preeclampsia, premature
rupture of membranes, preterm birth, and intrauterine fetal
death, all associated with impaired placental blood flow and hy-
percoagulability [5, 6].

Bellart J et al (1998) analyzed coagulation and fibrinolytic
parameters of 10 pregnant women with IUGR in the third tri-
mester. They identified the following changes: increased levels of
thrombin-antithrombin complexes, tissue plasminogen activator
(tPA), and D-dimer, along with decreased levels of plasminogen
activator inhibitor (PAI-1). These changes suggest that IUGR preg-
nancies are associated with a hypercoagulable state, potentially
balanced by a compensatory increase in fibrinolysis [7].

While coagulation parameters are measured separately for
platelets and plasma components, they are intrinsically linked,
and they function interrelatedly in a complex interplay to main-
tain hemostasis. Thromboelastography (TEG) provides a com-
prehensive test that assesses various aspects of the hemostatic
system, including platelet function, plasma factors, and the fi-
brinolytic system. It helps in timely detecting early hypocoagula-
tion, excessive fibrinolysis, and platelet aggregation disorders [1].
Global coagulation tests, such as TEG, can potentially enhance
risk factor-based criteria for preventing hemostatic disorders
during pregnancy and postpartum [8]. Evaluating the activation
of the hemostatic system in pregnancies complicated by IUGR, in
relation to clinical outcomes, is vital for understanding the patho-
genesis, improving prognosis, and potentially preventing adverse
events [9].
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ObITb NOTEHLMANBbHBIMM JONONHEHUAMM K KPUTEPUAM, OCHOBAHHbIM
Ha ¢daKTopax pucKa, AN8 NPOBEAEHWUS NPOOUNAKTUKM HapyLeHWi
remMocTasa Bo Bpems 6epeMeHHOCTU ¥ B NocieponoBol nepuog, [8].
OueHKa cTeneHu akTuBaLum cuctembl remoctasa npu 3Pl B conocTas-
NIEHUM C KIMHUYECKMMM UCXOA4AaMMU UMEET BaXKHOE 3HaYeHME B NOHU-
MaHWM NaToreHesa, yay4ylleHUn NPorHo3MPOBaHNUS U NPODUNAKTUKM
3TOro NaToNOrMYECcKoro cocTosHus [9].

LLENb UCCNEQOBAHUA

OUeHUTb COCTOAHME remocTasa y 6epemMeHHbIX C BbICOKMM pu-
CKOM Pa3BUTUA NaLeHTapHol HegoctatouHocTv (MH) u 3PN B 3aBw-
CMMOCTM OT CPOKOB BbISBNIEHNA OTKIOHEHUI U UX KOPPEKLWMM.

MATEPUAN U METOAbI

MposeseHo nabopaTopHoe UccnefoBaHWe CUCTEMbI reMOCTasa
y 621 6epemeHHOI KeHLUMHbI, 0bpaTuBLMXcsA B LieHTp niaHMpoBa-
HMA CeMbM M penpoayKuMK [lenapTameHTa 34paBOOXPaHEHUA TOpPO-
a Mocksbl, PoaunbHblii gom Ne 3, dunvan 4 (rnasHbili Bpad — K.M.H.
MBaHoBa O.[.), B cBA3M C HaNM4YMEM HAKTOPOB BbICOKOTO PUCKA pa3Bu-
A MH n 3PMN. CteneHb pucKa onpegenanacb No Cymme AMArHoCTuU-
Yeckux KoadGULMEHTOB 1 B aHHOM MCCeA0BaHUM cocTaBuaa 18-26
6annos [10]. MaumeHTKM BbM pacnpeneneHbl Ha 4 Tpynnbl B 3aBU-
CMMOCTM OT CPOKOB MOCTYN/IEHWA NoA HabntoaeHwve: B | rpynny oTHe-
ceHbl 6epemeHHbIx (n=195), nocTynuBwmx B | ToUmecTpe (Ha cpokax
8-16 Hegenb), Bo Il rpynny (n=191) — noctynuswux Bo |l Tpumectpe
(16-24 Hepenb), 8 Il rpynny (n=148) — noctynusiumx 8 |l TpumecTpe u
He NoNy4aBLUMX paHee NpoduNaKkTUYecKoro nevenus, 8 IV — bepemeH-
HbIX (n=87), npoLweaLwnx nperpaBnaapHyto NOAroToBKy (KOppeKLuio
MoaudmLmpyembix GaKTOPOB PUCKA: OTKa3 OT KyPeHWA, HopManu3a-
L0 Maccbl TeNa, yCTPaHeHUe aHeMMUU U apTepuasibHOM TMnepTeH3uny,
NleyeHune BOCManuTe/IbHbIX 3360/1€BaHNUI OPraHOB Masoro Tasa).

B nccnepoBaHue bbiin 0TOBpaHbl KeHLWMHbI 22-32 neT ¢ of-
HomnogHoW 6epemeHHOCTbIO, HacTynuBwel 6e3 UCNonb30BaHWA
BCMOMOTaTe/IbHbIX PENpPOAYKTUBHbIX TEXHOMOTUI, NOANMUCaBLUME [0-
6poBO/IbHOE NUCbMEHHOe cornacue. Y NaLUeHToK He BbiABAEHO 060-
CTPEeHUs UM AEeKOMMEHCALLMM XPOHUYECKMX 3aboneBaHuii. Hannume
Takux daktopoB pucka 3PI1, kKak HepasBuBatoLasAca bepeMeHHOCTb
B aHamHe3e (y 53 naumeHTok — 8,5%), caMonpoun3Bo/IbHOE NpepbiBa-
HWe 6epemeHHOCTM B aHamHese (y 52 nauueHTok — 8,4%), becnnogue
(y 41 naupeHTRM — 6,6%), KypeHue (127 naumeHTok — 20,5%), yrposa
BbIKMAbILLA B HAacTOALLYIO bBepemeHHOCTb (y 87 nauueHTok — 14%) 0b-
YCNOBUAN HEOBXOAMMOCTb UCCNeA0BaHMA remocTasa. B rpynne IV cTa-
TUCTMYECKM 3HAUMMO pexe Habnoganach KenesogeduunTHasA aHe-
MMUs, YacToTa KypeHus. Takxke B rpynne IV Ha aTane nperpasuaapHom
NoAroToBKM Bblna NpoBeseHa KoppeKLMa mMacchl Tena. KnnHuko-ae-
Morpaduyeckme faHHble BepemMeHHbIX U3 BCEX UCCIedyemblx rpymnn
oTpaeHbl B Tab. 1.

Ha amnandvkatopax AT-96 (AHK-TexHonorus, Poccus) v Rotor-
Gene Q Amplifier (QIAGEN, Hilden, Germany) nsy4anucb noanmop-
dV3Mbl reHOB remocCTasa, B MCCIeA0BaHUE HE BK/IKOYAIUCh MaLMeHT-
KM C MyTaupel reHa npoTtpombuHa (daktopa Il), myTaumeit SleiaeHa
(pakTopa V), sedvumtom npotenHos S v C, aHTUTPOMOHMHA.

C nomoLwpto UMnegaHcHoro arperometpa «Multiplate Analyzer»
(Roche Diagnostics, Rotkreuz, Switzerland) wnccnegosanock Tpom-
bounTapHoe 3BeHO. KoHUeHTpauusa ¢ubpuHOreHa B BEHO3HOM
KPOBW oOnpegenanacb Ha aBTOmaTuyeckom Koarynometpe ACL-700
(Instrumentation Laboratory, Werfen Group, Kirchheim bei Munchen,
Germany); ypoBeHb D-auMmepa — ¢ NOMOLLbIO aTekc-TecTa Dimertest
(SimpliRed; Agen Biomedical Ltd, Brisbane, Australia); akTnsmpoBaH-

PURPOSE OF THE STUDY

To evaluate the hemostatic state changes in pregnant wom-
en at high risk for placental insufficiency (Pl) and intrauterine
growth restriction (IUGR), focusing on how the timing of identify-
ing these disturbances and implementing corrections affects the
outcomes.

METHODS

Laboratory testing of hemostasis was conducted involving
621 pregnant women who visited the Centre for Family Planning
and Reproduction, Moscow Department of Health, Moscow, Rus-
sian Federation (Chief: Ivanova O.G., MD, PhD). These women
presented with high-risk factors for the development of Pl and
IUGR. The risk assessment used a sum of scores, which in this
study ranged from 18 to 26 points [10].

The participants were divided into four groups according to
the timing of their admission during the pregnancy stages:

e  Group | included 195 pregnant women admitted in the

first trimester (8 to 16 weeks).

e Group Il consisted of 191 women admitted in the sec-
ond trimester (16 to 24 weeks).

e Group lll included 148 women admitted in the third
trimester who had not previously received preventive
treatment.

e  Group IV comprised 87 pregnant women who had
received preconception care, focused on addressing
modifiable risk factors. This care included strategies like
encouraging smoking cessation, achieving a healthy
body weight, managing anemia and arterial hyperten-
sion, and treating pelvic inflammatory disease.

The study focused on women aged 22 to 32 years with a sin-
gleton pregnancy that occurred without the use of assisted repro-
ductive technologies and who had provided written consent. The
participants did not experience exacerbation or decompensation
of chronic diseases.

Several risk factors for IUGR were identified, including:

e Ahistory of failed pregnancy (53 patients, 8.5%),

e Ahistory of spontaneous abortion (52 patients, 8.4%),

e Infertility (41 patients, 6.6%),

e Smoking (127 patients, 20.5%),

e  Threatened miscarriage (87 patients, 14%).

These factors prompted the evaluation of hemostasis in
these patients. In Group IV, the frequency of iron deficiency ane-
mia and smoking was statistically significantly lower. Addition-
ally, in Group IV, body weight was successfully managed during
preconception care. Clinical and demographic data of pregnant
women from all study groups are presented in Table 1.

The study utilized a DTprime (DT-96) detection amplifier
(DNA-technology LLC, Russia) and Rotor-Gene Q Amplifier (QIA-
GEN, Hilden, Germany). Patients with specific inherited blood
clotting disorders were excluded from a study. These disorders
include mutations in the prothrombin gene (factor Il), factor V
Leiden mutation (factor V), deficiencies in protein C and protein
S, and antithrombin deficiency.

The platelet function was assessed using the Multiplate an-
alyzer (Roche Diagnostics, Rotkreuz, Switzerland). Fibrinogen con-
centration in venous blood was measured with the ACL-700 fully
automated coagulation analyzer ACL-700 fully automated coagu-
lation analyzer (Instrumentation Laboratory, Werfen Group, Kirch-
heim bei Munchen, Germany). At the same time, the D-dimer
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Tabauya 1 KnuHuKo-0emoapagpu4eckas Xapakmepucmuka
bepemeHHbIx uccnedyemsix epynn, n (%)

MpusHak

Characteristic

Yrposa BblKMAbILWA B HACTOALLYH BepemMeHHOCTb
Threatened miscarriage

PaHHWI TOKCMKO3 bepemeHHOCTH

Hyperemesis gravidarum

MeanumHckme abopTbl Ha Cpoke bonee 7 Hegenb
Medical abortions after 7 weeks
Camonpoun3BoNbHOE NpepblBaHMEe 6EPEMEHHOCTU B aHAMHe3e
History of spontaneous abortion
HepasBuBatowLasncs bepeMeHHOCTb B aHaMHese
History of failed pregnancy

becnnoaue

Infertility

MNo3agHee meHapxe

Late menarche

HeperynapHblii MeHCTPYanbHbI LKA

Irregular menstruation

BocnanutenbHble 3a601eBaHMA OpraHOB Manoro Tasa
Pelvic inflammatory disease

Konbnut, uepsnunt

Vaginitis, cervicitis

MopOKK pa3BUTUA MATKK

Congenital uterine anomalies

MMOpOKM Pa3BUTUA NAALEHTbI

Placental abnormalities

ApTepuanbHas runepTeHsns

Arterial hypertension

ApTepuanbHasa runoToHnA

Arterial hypotension

3aboneBaHNA MOYEBbLIBOAALLMX NyTEWN

Urinary tract infections

enesonedbnuutTHas aHemun

Iron deficiency anemia

OPBW Bo Bpems 6epemeHHOCTH

URTI during pregnancy

3aboneBaHUA cepAEYHO-COCYANCTON CUCTEMDI
Cardiovascular disease

NMT>28 Kkr/m?

BMI>28 kg/m?

NMT<18,5 Kr/m?

BMI<18.5 kg/m?

Bo3spacTt ctapwe 30 net

Age over 30 years

KypeHune

Smoking

HOe yacTMyHoe TpombonnactuHosoe Bpemsa (AYTB) — ¢ MoOMOLLbiO
Habopos Stago (Diagnostica Stago, Asnieres-sur-Seine Cedex, France).
Ha npubope Tpomboanactorpad «Haema TX» (Medcaptain Medical
Technology Co., Ltd, Guangdong, Shenzhen, China) uccnegosanuch
XPOHOMETPUYECKME U CTPYKTYPHbIE MapameTpbl Koaryiauum nyTém
rpadguyeckoit pernctpaummu nokasarteneit CBEPTbIBAHMA U GUBPUHO-
/133 KpoBM. K mpeumyluecTBam MeToaa OTHOCWUTCA BO3MOXHOCTb
aHa/M3a LEeNbHOM KpoBM MpU TemnepaTtype, COOTBETCTBYIOLLEW Na-
pameTpam MauuMeHTa, a TaKKe ornepaTMBHOE NONyYeHue pesynbTaTa,
KOTOpOE B CpesHeM 3aHMMaeT okosio 20 MUHYT. UccnepoBanuck cie-
Aylowme napameTpbil:
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Table 1 Clinical and demographic characteristics of pregnant
women in the study groups, n (%)

[ I m v
(n=195) (n=191) (n=148) (n=87)
24 (12.3) 26 (13.6) 29 (19.6) 8(9.2)
75 (38.5) 83 (43.5) 77 (52.0) 35 (40.2)
51(26.2) 50 (26.2) 35 (23.6) 21(24.1)
17 (8.7) 16 (8.4) 12(8.1) 7 (8.0)
16 (8.2) 15(7.9) 13(8.8) 9(10.3)
15(7.7) 10(5.2) 8 (5.4) 8(9.2)
22(11.3) 20(10.8) 17 (11.5) 10 (11.6)
41 (21.0) 40 (20.9) 32 (21.6) 20 (23.0)
45 (23.1) 44 (23.0) 38(25.7) 20 (23.0)
65 (33.3) 59 (30.9) 51 (34.5) 28(32.2)

5(2.6) 4(2.1) 4(2.7) 2(2,3)
4(2.1) 4(2.1) 3(2.0) 2(2,3)

60 (30.8) 57 (29.8) 47 (31.8) 27 (31.0)
27 (13.8) 27 (14.2) 24(16.2) 13 (14.9)
16 (8.2) 15(7.9) 12(8.1) 7(8.0)

110 (56.4) 108 (56.5) 96 (64.9) 30 (34.5)
76 (39.0) 75 (39.3) 66 (44.6) 17 (19.5)
36 (18.5) 35(18.3) 30 (20.3) 16 (18.4)
42 (21.5) 39 (20.4) 36 (24.3) 9 (10.3)

5(2.6) 6(3.1) 4(2.7) 4 (4.6)
75 (38.5) 74(38.7) 65 (43.9) 24.(27.6)
40 (20.5) 40 (20.9) 44 (29.7) 3(3.4)

level was determined using the Dimertest latex test (SimpliRed;
Agen Biomedical Ltd, Brisbane, Australia). The activated partial
thromboplastin time (APTT) was evaluated using Stago coagu-
lation analytics reagents (Diagnostica Stago, Asniéres-sur-Seine
Cedex, France). The chronometric and structural parameters of
coagulation were analyzed with the whole blood thromboelas-
tography system Haema TX (Medcaptain Medical Technology
Co., Ltd, Guangdong, Shenzhen, China), which graphically records
the coagulation and fibrinolysis parameters of blood. The TEG
method offers several advantages, including the ability to analyze
whole blood at a temperature that matches the patient's condi-
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* R — aKTUBHOe Bpems CBEPTbIBAHUA — BPeMs peaKLuu, oT-
paxatollee nepvog GOpMUPOBAHUA NEPBOTO 3aMETHOrO
¢d1bPUHOBOTO CrycTKa 1 xapaktepusytoLee | u Il ¢asbl Ko-
arynauuu;

e K- Bpemsa obpa3oBaHUA CrycTKa — BPEMEHHOMN UHTepBan,
HeobXoayMbIV ANA OCTUKEHUA CrYCTKOM 3aZlaHHOM N1oT-
HOCTW, Tfe yBeAnYeHUe YKa3bIBAeT Ha MMMOKOoAryiaLmio, a
CHWXEHWe — Ha rnepKoarynaumio, uto ceasaHo c Il dason
CBEPTbIBaHMSA;

e MA (MaKcumanbHas amnauTyza) — NoKasaTenb NA0THOCTH
CrycTKa, UM3MepsieMblil KaK MaKCUMaslbHOe paccTosHue
MeXay pacxoaawmmmca setsamm TII;

e Angle —yron, NOCTPOEHHbIM 13 TOYKM HaYana 0bpa3oBaHms
CrycTKa no KacaTtenbHoW K T3I, xapaKTepu3ytoLmin akTmB-
HOCTb GUbpPUHOreHa.

B KOHTpOABHYtO rpynny Obin BKAOYEHbI COMATUYECKU 3L4,0pO-

Bble KeHLWMHbI (n=112) 6e3 OTArOLWEHHOro aKyLepPCKOro aHamHesa,
HepeMeHHble OZHVM MI0AO0M.

Mpw BbIABNEHUM U3MEHEHUIA MOKasaTenel remocTasa npu no-
CTYNNEHUN UM B AWMHAMMWKE HabAloAeHUA ANA KOPPeKLMM UCnonb-
30Bafacb MHAMBMAYaNbHO MOAOOPaHHAA Cxema, BK/OYABLIAA aH-
TWarperaHTbl, aHTUKOATYNAHTbI, BUTAMUHHBIE KOMMIEKCHI, a TaKKe
npenapatbl, YKPennawoLlMe COCYAUCTYHO CTEHKY. AHTUKOAryasHTbl
(dbpakcunapuH B cyTouHoit fose 0,3-0,6 mn Kypcamum no 5-10 aHei)
Ha3HayaCcA NpU NPU3HaKax rMnepKoaryaLmMm u/Mam HanUYMn MapKeé-
pos [BC-cuHapoma (O-anmep, pactBopumble GUOPUH-MOHOMEPHbIE
Komnnekcbl (POMK)). Mpy NOBbILLEHHOM arperaLMoHHON aKTUBHOCTH
TPOMOOLIMTOB B MPOrPaMmy SIeYeHUsA BK/IHOYANACh aHTUArperaHTHas
Tepanua aunupuaamonom B fose 25-75 mr 3 pasa B AeHb Kypcom 21
JeHb.

B rpynne 6epemeHHbIX, NpoLeAWnX nperpasMaapHyo noaro-
TOBKY (rpynna IV), ocoboe BHMMaHVe yaensnoc KOPPEKLMM OTKIOHe-
HWI reMoCTa3a B Nepuog, NaaLeHTaLuu, a TakKe B 5-8 1 16-18 Heaenb,
KOTOpble COOTBETCTBYIOT MEpBOMY M BTOPOMY Mepuosam WMHBA3WK
TpodobnacTa, CONPOBOKAAMOLLENCA 3aKNAAKOW OCHOBHbIX CTRPYKTYP 1
co3aaHNeM QYHKLMOHaNbHbIX YCNOBUI ANA GU3MONOMMYECKOro Mpo-
TeKaHuA 6epeMeHHOCTU.

MccneposaHve 66110 0006pEHO Ha 3acelaHM MEXBY30BCKOTO
KOMUTETA MO 3TUKe: BbiNUCKa u3 npotokona Ne 02-12 ot 16.02.2012.

[na cTatMcTMyeckolt 06paboTKM KCMonb3oBaHa MNporpamma
Statistica 12.0 (StatSoft Inc., Tulsa, USA). B cBA3u ¢ Tem, 4To pacnpe-
[leNeHne KoNMYecTBEHHbIX MPWU3HAKOB OTIMYANOCh OT HOPMAbHOTO,
[N CPaBHEHMWA rpynn UCMONb30BaNCA KPUTEPUI 418 MHOKECTBEHHO-
ro cpaBHeHusa Kpyckana-Yonnuca. Mpu HaaMumm cTaTUCTUYECKM 3Ha-
YMMOTrO pesy/ibTaTa NPOBOAMNOCH Aa/bHelillee NONapHOe CPpaBHEHUE
C UCMONb30BaHWEM KpuTepua MaHHa-YUTHW. [JlaHHble npeacTaBaeHsl
KaK megmaHa (Me) u MHTEPKBapTUAbHBbIN pasmax [Q1; Q3]. Pas3nnunsa
6bl/IM CTATUCTMYECKM 3HaYMMBbI NpK p<0,05.

PE3Y/NbTATDI

Mo faHHbIM NnabopaTopHOro obcnefoBaHUM NALMUEHTOK C Bbl-
COKMM pWCKOM pa3BuTMA 3Pl yCTaHOBNEHO, YTO MPU OTCYTCTBUM
KOppeKuMn GaKTOpPoB pUCKa M MPOPUAAKTUYECKUX MEPONPUATUIA B
| ToMMeCTpe U/MAn Ha nperpasMaapHOM 3Tane y AaHHOM KaTeropum
MaLMEHTOK yKe o Il TpmecTpa NosBAsNach TEHAEHUMA K TMNepKoa-
TYNALMK: YBEIMYEHWE KONMYECTBA TPOMBOLMTOB, YKopoueHue AYTB,
POCT KOHLEeHTpauum dubpuHoreHa u D-aumepa, ofHAKo cTaTUCTUYe-
CKM 3HaUMMbIX OT/IYMIA MEXKIY rPpynnamm He 0BHapyKeHo.

B fanbHeliuem, Npu OTCYTCTBUM MeAUKAaMEHTO3HOW KOPPEKLIMK,
0TMeYaNnoch ycyrybneHve HapylleHuid remocTasa, NoATBEPKAaemMoe

tion, and it provides results in approximately 20 minutes. The fol-
lowing coagulation parameters were studied:

e  Reaction time (R), specifically measuring the time until
the first visible fibrin clot forms, encompasses phases |
and Il of the coagulation process.

e The K-time (or Clot Formation Time) — the time re-
quired for the clot to attain a specified density (e.g.,
20 mm amplitude in TEG). A prolonged K-time/CFT
indicates slower clot formation, suggesting hypocoag-
ulation or a deficiency in clotting factors or fibrinogen.
Conversely, a shortened K-time/CFT indicates faster
clot formation, suggesting a hypercoagulable state. The
K-time measurement specifically relates to phase Ill of
coagulation, which is the amplification phase where fi-
brin and platelets interact to build up the clot.

e Maximum amplitude (MA) — the maximal distance be-
tween the two diverging branches, reflecting final clot
strength.

e Alpha angle (a): Angle between the baseline at initial
clot formation and a tangent line that intersects the
TEG tracing curve, which reflects fibrinogen activity.

The control group consisted of somatically healthy women
(n=112) without a significant obstetric history, all pregnant with
a singleton fetus.

If alterations in hemostasis parameters were identified upon
admission or during monitoring, an individualized management
regimen was implemented. This regimen included antiplatelet
agents, anticoagulants, vitamin supplementation, and drugs that
improve vascular structure. Anticoagulants, such as Fraxiparine®
(nadroparin calcium), were prescribed at a daily dose of 0.3 to 0.6
ml for a duration of 5 to 10 days. This treatment aims to prevent
thromboembolic events and/or DIC, indicated by elevated levels
of D-dimer and soluble fibrin-monomer complexes (SFMC). To ad-
dress increased platelet aggregation activity, an antiplatelet ther-
apy regimen with dipyridamole (25-75 mg three times daily for 21
days) was included in the treatment plan.

Special attention was given to correcting any hemostasis
abnormalities observed during placentation in the group of preg-
nant women who had received preconception care (group V).
This correction can be particularly significant during the first (5-8
weeks) and second (16-18 weeks) phases of trophoblast invasion,
which are crucial for healthy pregnancy development. These peri-
ods involve the establishment of the placenta and the remodeling
of maternal blood vessels to ensure proper blood flow to the fe-
tus. These periods are crucial for the development of major struc-
tures and creating functional conditions for a healthy pregnancy.

The study received approval from the interuniversity ethics
committee, as documented in the extract protocol No. 02-12 dat-
ed 02/16/2012.

The results were analyzed statistically using Statistica 12.0
(StatSoft Inc., Tulsa, USA) software. Given the non-normal distri-
bution of quantitative variables, the Kruskal-Wallis multiple com-
parison test was employed to compare the groups. In instances of
statistically significant results, further pairwise comparisons were
performed using the Mann-Whitney test. Data are presented as
median (Me) and interquartile range [Q1; Q3], with differences
considered statistically significant at p<0.05.

RESULTS

A laboratory examination of patients at high risk for devel-
oping IUGR revealed that, without addressing risk factors and im-
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NabopaTopHbIMM NOKa3aTeNsMu, nonyyeHHbiMm B Il Tpumectpe. Cra-
TUCTUYECKM 3HAYMMBblE PA3INYKUA C KOHTPOIbHOW FPYNMOW BbIABAEHbI
8 rpynne Il u lll. Tak, A4TB B rpynnax Il u Il cTaTucTMYECKM 3HAUMMO
6b1710 KOpPOYe NO CPABHEHWUIO C rpynnol KoHTpons (p<0,05). YpoBeHb
D-aumepa B rpynne |1l 6bin Bbllwe Ha 63,4% (p<0,05) no cpaBHeHUIO ¢
KOHTpONIeM, a TaKKe HaboAaINCh CTAaTUCTUUECKU 3HAUMMbIE Pa3nu-
4unsA Npu cpaBHeHuu ¢ rpynnoit | (p<0,05) u Il (p<0,05).

Heobx0ay¥MO OTMETUTb, YTO Y NALMEHTOK, NPOLIEALINX Nperpa-
BUAAPHYIO MOATOTOBKY, NOKA3aTeNN remMocTasa bblaiv CONOCTaBUMbI C
[aHHbIMK y BepeMeHHbIX KOHTPObHOM rpynnbl. B Il TpumecTpe, 6e3
COOTBETCTBYIOLLEW MeAMKAaMEeHTO3HON KOPPEKLWU, ABNEHMA Tunep-
KOArynaLmMmn yCMAMBAAUCh 33 CYET YBEMYEHUA KOMYECTBA TPOMBO-
LMTOB, COKpaLeHus AYTB, pocTa KoHUeHTpauun D-gumepa n ¢punbpu-
HOTeHa, OflHaKo GONBLIMHCTBO OT/IMUMIA MEXAY rpynnamu He Bbino
CTaTUCTUYECKM 3HaYMMO (Tabn. 2).

[lna AONONHWUTENbHOTO UCCNeS0BAHMA CUCTEMbI FEMOCTa3a BCeM
6epemeHHbIM B Il TpomecTpe bbino NpoBeaeHo uccneposaHme TIT.
Camoe KopoTKoe Bpems cBépTbiBaHWA (R) oTmeyeHo B rpynne I, B
OCTa/IbHbIX rPynnax oHo 6bl10 YyTb AUHHEE, OAHAKO 3TU Pa3nyus
He BblIM CTaTUCTUYECKM 3HauYMMbI (Taba. 3). Y 76 (39,8%) naupeHToK
rpynnbl [ v 67 (45,3%) rpynnbl 11l 4aHHBIA NoKa3aTtenb 6bln HUXKeE Hop-
Mbl, 4YTO YKa3bIBaeT Ha NOBbILEHNE CBEPTbIBAEMOCTM KPOBU, B Ipyn-
nax | u IV Takue u3smeHeHus BbIABNAAUCH B EAUHUYHBIX CyYasX.

HavmeHbLuee Bpems GopmuposaHua crycTka (K) Takke otmeuva-
nocb B rpynne I, ofHaKO CTaTUCTUYECKM 3HAUMMbIX PA3NUYNIA MEXKAY
rpynnamm BbIABAEHO He 6bl10. Y HONBLUMHCTBA KeHLMH JaHHbIN no-
KasaTesib OCTaBa/CcA B Npesenax Hopmbl, HO y 14,9% bepeMeHHbIX 13
rpynnsl |, 17,3% wn3 rpynnel 1, 25% w3 rpynnoi 11, 4,6% w3 rpynnsi IV n
3,6% 13 KOHTPONbHOM IPYNMbl OH OKa3aCA CTAaTUCTUYECKM 3HAUMMO
HU}Ke HOPMabHbIX 3HAYEHWA.

AKTMBHOCTb dubpuHOreHa Bbina Hambonee BbiCOKOW y Gepe-
MeHHBIX rpynnbl |ll v AeMOHCTpUpOBana CHUKeHWe B cnedytoLLei no-

Tabnuya 2 Nokazamenu cucmemsl 2emocmasa 8 Il mpumecmpe y

bepeMeHHbIX C 8bICOKUM PUCKOM pazsumus cuHopoma 3P, Me [Q1; Q3]

I (n=195) Il (n=191)
TpombouuTbl KposK, x109/n 284 298
Platelets, x10%L [255; 303] [270; 321]
AYTB, cek 40.4 38.3
APTT, sec [38.2; 42.7] [35.1; 40.3]
p,=0.13 p:=0.05
p,=0.28
dubpuHoreH, r/n 43 4.6
Fibrinogen, g/L [3.9; 4.7] [4.0; 4.8]
D-gumep, Hr/mn 1528 1802
D-dimer, ng/mL [1397; 1651] [1470; 1914]
p:=0.13 p:=0.13
p2=0.28

plementing preventive measures in the first trimester or during
the pre-pregnancy stage, these patients began to show signs of
hypercoagulation by the second trimester. Indicators included an
increased platelet count, shortened activated partial thrombo-
plastin time (APTT), and elevated levels of fibrinogen and D-di-
mer. However, no statistically significant differences were ob-
served between the groups at this stage.

As the study progressed into the third trimester, the ab-
sence of pharmaceutical intervention led to a further deteriora-
tion in hemostatic parameters, which was confirmed by labora-
tory results. Statistically significant differences emerged when
comparing groups Il and Ill to the control group. Specifically, APTT
in these groups was significantly shorter (p<0.05) than in the con-
trol group. Additionally, the D-dimer level in group Il was 63.4%
higher (p<0.05) compared to the control, and significant differ-
ences were also noted when comparing group Il with groups |
(p<0.05) and II (p<0.05).

In contrast, patients who had received preconception care
exhibited hemostasis system indices similar to those of pregnant
women in the control group. In the third trimester, without ap-
propriate therapeutic intervention, hypercoagulation continued
to worsen, characterized by increased platelet counts, reduced
APTT, and elevated levels of D-dimer and fibrinogen. However,
most differences observed between the groups during this period
were not statistically significant (see Table 2).

To further investigate the hemostasis system, TEG was con-
ducted on all pregnant women in their third trimester. The short-
est clotting time (R time) was observed in group I, while the
other groups showed slightly longer times; however, these differ-
ences were not statistically significant (see Table 3). In group Il, 76
patients (39.8%) and in group lll, 67 patients (45.3%) had R time
values below the normal range, indicating an increased tendency

Table 2 Coagulation profile and platelet parameters in the third
trimester in pregnant women with a high risk of developing IUGR
syndrome, Me [ Q1; Q3]

I'pynnbi/Groups
KoHTponb p
Il (n=148) IV (n=87) Control (df=4)
(n=112)
342 267 262
[313; 379] [249; 282] [250; 278] UL
33.2 41.5 44.0 =0.03
[31.4; 36.8] [39.4; 43.6] [42.6; 45.3]
p:=0.05 p:=0.13
p,=0.05 p»=0.51
p3=0.13 p3=013
p2=0.05
8.5 4.2 41
(7.6; 9.3] (3.8; 4.5] (3.8; 4.4] >0.05
2293 1403 1356 =0.04
[1975; 2448] [1231; 1499] [1217;1486]
p:=0.05 p1=0.51
p,=0.05 p,=0.28
p3=0.05 p3=0.13
p4=0.05

MpyMeyaHus: p — CTaTUCTUYECKAA 3HAYMMOCTb Pa3MUMIA NOKa3aTenein mekay Bcemu rpynnamu (no Kputepuio Kpyckana-Yonnuca); post-hoc: pr — ctaTUcTMUECKas 3Hauu-
MOCTb 3HAY€eHMIA MO CPABHEHWMIO C KOHTPO/ILHOM FPYNMOA; P2 — CTAaTUCTUYECKAA 3HAYUMOCTb PA3NNYMIA NO CPABHEHWMIO C | rpyNMoM; ps — CTATUCTMYECKAA 3HAYMMOCTb Pa3u-
UMt No cpaBHEHUIO CO Il rPYNNONA; Pa — CTAaTUCTUYECKAA 3HAUMMOCTb Pa3AMuMiA No cpasHeHuto ¢ Il rpynnoit (post-hoc no kputepuio MaHHa-YUTHK)

Notes: p —statistical significance of differences in indicators between all groups (according to the Kruskal-Wallis test); post-hoc: p: — statistical significance of values compared
to the control group; p: — statistical significance of differences compared to group I; ps — statistical significance of differences compared to group Il; pa— statistical significance

of differences compared to group Ill (according to the post-hoc Mann-Whitney test)
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cneposatenbHoctu: rpynna |l - rpynna Il - rpynna | - rpynna IV &
KOHTpO/IbHaA rpynna. B rpynne Il akTMBHOCTb PUOPUHOreHa CTaTuCTy-
YECKM 3HAYMMO OTIMYaNACh OT FPYMIbl KOHTPOAA, @ TaKXKe NpU cpas-
HeHum ¢ rpynnoii |, [ n IV (p<0,05). B KOHTPO/ILHOW rpynne HapyLlleHne
aKTMBHOCTU GpMbBpUHOreHa onpeaensnocs B 7,1% cnyyaes, B rpynne
| —819%, 8 rpynne Il —8 29,8%, B rpynne |l =8 39,9%, B rpynne IV -8
9,2%. Arperauus TpombouuTos (MA) y 6epemeHHbIx rpynnbi |l 6bina
Ha 19,1% (p<0,05) BblLLE MO CPAaBHEHMIO C aHANOMMYHbIM MOKa3aTeNem
B rpynne |, Ha 25,1% no cpaBHeHuto ¢ rpynnoit IV (p<0,05) n Ha 31,1%
(p<0,05) no cpaBHeHUIO C rPYNMNO KOHTPOAA.

TMNepKoaryNALMOHHBIA CMHAPOM, MPOABAAIOLMIACA COKpaLLe-
HMEeM aKTMBHOrO BpemeHu CBEpTbiBaHMA (R) U BpemeHu Gpopmmpo-
BaHuA crycTka (K), nosbiweHnem arperaumm Tpomboumtos (MA) 1 ak-
TMBHOCTU dUbpHHOreHa (Angle), bbin oTmeyeH y 14,9% 6epemeHHbIX
n3 rpynnbl |, 17,3% — w3 rpynnsbi 1, 25% — w3 rpynnsi 1l v 4,6% — 13
rpynnbl [V. CKNTOHHOCTb K rMMNOKOarynaLmm, NpoABAAoLLAACa yBenmye-
HMEM aKTMBHOrO BpeMeHu cBEpTbiBaHMA (R) 1 0bpa3oBaHUA CrycTka
(K), cHukeHmem arperaupm Tpomboumtos (MA) M 3HaueHua Angle,
onpeaenanacby 2,1% 6epemeHHbix rpynnsi |, 3,1% — rpynnbi I, 5,4% —
rpynnbl 11, 2,3% 6epemeHHbIx — rpynnbl IV. MposBaeHWA nepBUYHOMO
dnbpMHONM3a B BULE CHUXKEHUA arperaumm TpomboumToB Ha ¢poHe
HOPMasbHbIX 3HAYEHMI OCTabHbIX NOKa3aTenel BblaBaAnnUcb y 11,8%
6epemeHHbIX rpynnbi |, 9,9% — rpynnbi 1, 6,8% — rpynnbi I, 12,6% —
rpynnbl [V 1 14,3% 6epemeHHbIX KOHTPONBLHOW FPynMbl.

B uenom, y bepemeHHbIx | rpynnbl, NOCTYNUBLUMX NoA, Habto-
[eHvie Ha cpoke 8-16 Heaenb rectauym, CBOEBPEMEHHOE BbIABAEHWE
1 KOPPEKLMSA OTKJIOHEHMI remocTasa No3BoNUAM NPeLOTBPATUTb Pas-
BUTWE BTOPUYHOM TPOMOODUAUMN.

Y 6epemeHHbIx |l rpynnbl, NocTynuBLUMX Nog, HabnoaeHwe B
16-24 Hepenb rectauuu, BbIABAAAWUCL MPU3HAKW rMNepKoarynaumu,
aKTVBaLMM TPOMBOLMTOB, HauasibHble Npu3Haku ABC-cMHApPOMA, YTO

for blood clotting. In groups | and IV, such changes were observed
only in a few isolated cases.

The shortest clot formation time (K time) was observed in
group lll; however, no statistically significant differences were
found between the groups. Most women had values within the
normal range. However, statistically significantly lower values
than normal were noted in 14.9% of pregnant women from group
I, 17.3% from group I, 25% from group I, 4.6% from group 1V,
and 3.6% from the control group.

Fibrinogen activity was highest in the pregnant women of
group I, in decreasing order of frequency were observed as fol-
lows: group Il > group Il > group | > group IV > control group. In
group I, fibrinogen activity differed significantly from the control
group and was also significantly different when compared with
groups |, 11, and IV (p<0.05). In the control group, fibrinogen activ-
ity impairment was observed in 7.1% of cases; in group |, it was
19%; in group I, 29.8%; in group IIl, 39.9%; and in group 1V, 9.2%.
Platelet aggregation (MA) in pregnant women from group Il was
19.1% higher (p<0.05) compared to group |, 25.1% higher com-
pared to group IV (p<0.05), and 31.1% higher (p<0.05) compared
to the control group.

Hypercoagulation state, characterized by a decrease in ac-
tive clotting time (R) and clot formation time (K), along with an
increase in platelet aggregation (MA) and fibrinogen activity
(a-angle degrees), was observed in 14.9% of pregnant women
from group 1, 17.3% from group 1I, 25% from group Ill, and 4.6%
from group IV. A tendency toward hypocoagulation, indicated by
an increase in active clotting time (R) and clot formation time (K),
as well as a decrease in platelet aggregation (MA) and fibrinogen
activity (a-angle degrees), was found in 2.1% of pregnant women
in group 1, 3.1% in group I, 5.4% in group lll, and 2.3% in group
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notpeboBaso NpoBefeHUA MeMKaMEHTO3HOTO IeYeHMA C HasHaye-
HMEM HU3KOMONEKYNAPHbIX renapnHoB. OfHaKo Jaxe nocne Havana
Tepanuu aHTUKOAryNaHTamMu MOKasaTenu akTMBaLMKM CUCTEMbI FeMO-
CTa3a [0 OKOHYAHWA recTaLum Tak U He AOCTUIM 3HAYEHUI HOPMbI.

Y 6epemeHHbix [l rpynnbl, noctynusLumx nog, Habnogexue 8 |
TPUMECTpE C NpU3HaKamu peTonNaLeHTapHOM Hel0CTaTOYHOCTH, He-
CMOTPA Ha TEPANMIo, NPOBOAUMYHO B MPODUNAKTUYECKUX U Nie4eDHbIX
£l03ax, BN/IOTb A0 POLOB COXPAHANUCH TMNEPKOArynAaLMA 1 NPU3HaKN
aKTMBaLMM TPOMBOLUMTOB, Y YacTM bepemeHHbIx — [ABC-cuHapom c
NpU3HaKamK AeKommneHcaLuy, noTpeboBaBLLMIA KOMMIEKCHOMO Me-
[AMKAaMEHTO3HOrO IeYeHus.

Y KeHWMH IV rpynnbl, MMeBLLMX B aHaMHe3e GepemeHHOCTb,
OCNOXHEHHY0 3PI, npolweawmx nperpaBMaapHyto NOAroTOBKY U Ha-
XOOMBLUMXCA MOA AUHAMUYECKUM HabatogeHneM, NoKasaTenm remoc-
Tasa Ha NPOTAXKEHWUWN BCEro CPOKA rectalmm CTaTUCTUYECKM 3HAYMMO
He OTAMYaNUCb OT MOKa3aTenen KOHTPONbHOM rpynMbl, YTO CBUAE-
TenbCTByeT 06 yCnelwHon NpodunakTMKe pasBUTUS BTOPUUHOWM TPOM-
60dWUIMM C NOMOLLBIO aHTUKOAryNIAHTHOM Tepanuu B MUHUMANbHOM
npoduaKkTMYEecKol gose.

MH B8 Il TpumecTpe aunarHoctMposaHa y 10,8% 6epemeHHbIX
rpynnbi |, 15,7% — rpynnbi 11, 31,1% — rpynnsl 1l, 8% — rpynnsi 1V, 7,1%
— bepemeHHbIX KOHTPO/bHOM rpynmbI.

Bce GepemeHHble OblM POAOpPA3PeLLeHbl KMBbIM MAOAOM.
MNepuHaTanbHOM M MaTEPUHCKOW CMEPTHOCTU He Habnopanoch. B
KaXX4oM TpeTbem c/yyae noTpeboBanoch NpoBeaeHUe onepaLmm Ke-
capeBa ceyeHus. NpexaeBpemeHHble pofbl NPOM30LLAN B rpynne | —B
17,4% cnyyaes, 8 rpynne Il —8 21,5%, 8 rpynne |l — 8 37,2%, B rpynne
IV —-813,8%.

Mpu3HaKN HegoHOLWEHHOCTU BbiABNeHbl Y 13,8% HOBOPOXKAEH-
HbIx rpynnbl |, 17,8% — rpynnel 11, 20,9% — rpynnsl I, 9,2% — HoBOpO-
KAEHHbIX rpynnbl IV; ManoBecHbIMK, K CPOKY rectauum bbiam 23,1%,
30,4%, 43,9% v 14,9% HOBOPOXKAEHHbLIX COOTBETCTBEHHO MO rpynmnam.
MopdodyHKLMOHaNbHAA He3penocTb Habaoganacek y 41,7%, 41,0%,
43,2% v 16,1% cootsetcTBeHHO no rpynnam. 3PI gnarHocTMpoBaHa
y 27,7% HoBOPOXKAEHHbIX: B rpynne | —y 19,5%, B rpynne |1 —y 26,7%,
8 rpynne Il —y 48%, B rpynne IV —y 13,8%. To ectb, B rpynne Il 3PM
0TMeYanacb NPaAKTUYECKM Y KaX[oro BTOPOro HOBOPOXKAEHHOTO, YTO
B 2,5 pasa vale oTHocuTenbHo rpynnbi | (p<0,001), B 1,8 pa3 — oTHoCH-
TenbHo rpynnbl I (p<0,001) 1 B 3,5 pasa Yallle OTHOCUTENLHO rPYNMbl
IV (p<0,001).

Takum 06pasom, ogHUM U3 HeOGNAroNpPUATHBIX MPOrHOCTUYECKUX
($aKTOpOB Pa3BUTUA NEePUHATANIbHBIX OCNIOKHEHUI ABNAETCA ANUTENb-
HOe HapyLleHMe cucTembl remocTasa. OTcyTcTeue npodunakTkm 3PN
y 6epemMeHHbIX BbICOKOTO PUCKa M KOPPEKLMMN FeMOCTasN0N0TMUECKMX
HapyLeHWin B nepsble ABa TPUMeCTpa HepeMeHHOCTU NpUBOAAT K
npexaeBpemMeHHOMY POXKAEHWIO fieTeit ¢ NpU3HaKaMu runoTpodum,
3a/lePKKU POCTa, HEAOHOLWEHHOCTU, MOPGODYHKLMOHANBHOMN He3pe-
noctu. C uenblo NpoPUNaKTUKM pa3BUTMA NaTONOMMK MIoAA B Mpo-
rpammy obcnefioBaHUA 6epeMeHHbIX BbICOKOrO pucKa Lenecoobpas-
HO BK/OYaTb OMpesesieHne COCTOAHNA CUCTEMbI FeMoCTasa C PaHHUX
CpoKoB bepemMeHHOCTH, AUHaMUYecKoe HabntogeHNe U CBOEBPEMEH-
HYIO KOPPEKLMIO BbIABNEHHbIX HapYLLEHW.

OBCYXAEHUE

Bo Bpemsa 6epemMeHHOCTM cUCTEMA CBEPTLIBAHMSA KPOBU Y MKeH-
WWH npeTepneBaeT 3HAYNTE/NbHbIE M3MEHEHMS, YTobbl NpesoTBpa-
TUTb KPOBOTeYeHMe BO Bpemsa M nocne pogos [11]. Ecam cuctema
CBEPTbIBAHMA KPOBM Y BEPEMEHHbIX MKEHLMH GYHKLMOHMPYET He-
ONTUMaNbHbIM 06Pa30M, MOTYT BO3HWUKHYTb TaKUE OC/IOKHEHUS, KaK
KpOBOTEYEHME W BbIKMAbIL; NPW NOBbILLIEHHOW aKTUBHOCTU CUCTEMbI
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IV. In the study of pregnant women, primary fibrinolysis, indicat-
ed by reduced platelet aggregation with normal values for other
coagulation factors, was observed in 11.8% of women in group |,
9.9% in group Il, 6.8% in group Ill, 12.6% in group 1V, and 14.3% in
the control group.

In general, among pregnant women in Group |, who were
admitted for observation at 8-16 weeks of pregnancy, timely de-
tection and correction of hemostasis abnormalities allowed for
the prevention of secondary thrombophilia.

Pregnant women in Group Il, admitted for observation be-
tween 16 and 24 weeks of gestation, exhibited signs of hyperco-
agulation, platelet activation, and initial stages of DIC were identi-
fied. Treatment with low molecular weight heparins was initiated;
however, even with anticoagulant therapy, the indicators of he-
mostasis system activation did not return to normal until the end
of the pregnancy.

A group of pregnant women (Group lll) exhibiting Pl in the
third trimester, persistent hypercoagulation and platelet activa-
tion were observed despite prophylactic and therapeutic inter-
ventions. Some cases progressed to DIC with decompensation,
requiring intensive pharmacological management.

Women in Group IV with a history of pregnancies complicat-
ed by IUGR, who received preconception care and close monitor-
ing, showed no statistically significant differences in their hemo-
stasis indices throughout pregnancy compared to a control group.
This outcome suggests that the targeted preconception care and
monitoring, coupled with anticoagulant therapy at prophylactic
doses, effectively prevented secondary thrombophilia.

Pl in the third trimester was diagnosed in 10.8% of wom-
en in Group |, 15.7% in Group Il, 31.1% in Group Ill, 8% in Group
IV, and 7.1% in the control group. All pregnant women delivered
live babies, with no maternal or perinatal mortality reported. Ap-
proximately one-third of the cases required a cesarean section.
Premature births occurred in 17.4% of cases in Group |, 21.5% in
Group Il, 37.2% in Group I, and 13.8% in Group IV.

Signs of prematurity were found in 13.8% of newborns in
Group |, 17.8% in Group 1l, 20.9% in Group IIl, and 9.2% in Group
IV. Additionally, 23.1%, 30.4%, 43.9%, and 14.9% of newborns
were identified as small-for-gestational age across the groups,
respectively. Morphological and functional immaturity were ob-
served in 41.7%, 41.0%, 43.2%, and 16.1% of the newborns in
each group, respectively. In total, IUGR was diagnosed in 27.7% of
the newborns: 19.5% in Group |, 26.7% in Group Il, 48% in Group
I, and 13.8% in Group IV. Notably, IUGR was observed in nearly
half of the newborns in Group Ill, which is 2.5 times more fre-
quent compared to Group | (p<0.001), 1.8 times more frequent
compared to Group Il (p<0.001), and 3.5 times more frequent
compared to Group IV (p<0.001).

Thus, one significant unfavorable prognostic factor for peri-
natal complications is a long-term dysfunctional hemostasis. The
failure to prevent IUGR in high-risk pregnant women, along with
the lack of correction of hemostasis disorders during the first two
trimesters, contributes to premature birth and results in children
exhibiting signs of hypotrophy, growth retardation, prematurity,
morphological and functional immaturity. To prevent the devel-
opment of fetal pathology, it is advisable to incorporate the as-
sessment of the hemostasis system into the examination program
for high-risk pregnant women from the early stages of pregnancy,
ensuring close monitoring and timely correction of any detected
disorders.
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CBEPTbIBAHMA KPOBM — BbICOK PUCK BEHO3HOro Tpombo3a, MH u 3PM.
B HacToALLee Bpema ana onpeseneHna GyHKLMM CBEPTbIBAHUA KPOBU
MCMONb3YIOTCA MHOTME MOKas3aTes, OAHAKO OHU He MOTyT OLEHUTb
bYHKUMIO CBEPTLIBAHMA B Liesiom [12].

TIT oTpaxkaeT AMHAMUYECKNe U3MEHEHMA B NpoLecce CBEPTbI-
BaHMA U MMeeT BbICOKYIO LIEHHOCTb MpY OLUeHKe GyHKLMM Tpombo-
umtoB [13]. MapameTpbl TII XxapaKTepu3yoT aKTUBHOCTb U GYHKLMM
bakTopoB KoarynAauumn u GubprHoreHa, a Takke dYHKLMIO arperaumm
TpomboLuTOB U GUOPUHONUTUYECKOW CUCTEMBI B OpraHusme. Mame-
HEeHWA TakMx NapameTpos, Kak R, K n a yron B T3I, moryTt oTpaxatb
M3MEHEHMUA B COCTOAHUM KOarynauuu BO Bpems GepemeHHOCTU U
CBA3aHbl C NporpeccupoBaHnem bepemeHHocTM [14-16]. MokasaHua
K nposeaeHuto T3l No mepe NoNyYeHUs HOBbIX JaHHbIX NOCTENEHHO
pacwumpaAtotca. C NOMOLLBO [AHHOTO METOAA MOXKHO BbIABUTb M-
nepKoarynaumio npu 6epeMeHHOCTU, PUCK BEHO3HOM Tpomboambo-
UK, OLEHUTb 3QPEKT aKyLIEPCKON aHECTE3UM U aHTMKOAryNAHTHOM
Tepanuu B Lenax TPOMOoNpopUAaKTUKM B NMOCAEPOA0BOM Nepuos,
a TaKXe Mpu BefeHWe BepeMeHHbIX eHLMH ¢ Tpombodunveii, B
MHOFOYMC/IEHHBIX MccneoBaHuax TII ycnewHo npumeHsanacb A
MOHWUTOPMHIa FeMOCTaTUYECKUX W3MEHEHUI npu npesknamncum/
3KMIAMMCKU M NOKa3ana, Yto MHAEKC T3 MOXKET UCNO/Ib30BaATLCA B Ka-
yecTBe paHHEro NpesuKTopa TAXENOKM npeaknamncum [15].

B ogHOM MccnenoBaHUM aBTOPaMM M3ydeHbl NOKasaTes M remo-
CTa3a Ha cpoke 24-32 Hepenu rectauum y 32 6epemeHHblix ¢ 3P, Bbl-
ABJIEHHOWN MpwW yNbTPa3BYKOBOM GpeTomeTpun. B xoae uccnenosaHus
6b110 BbIABAIEHO MOBbILEHUE YPOBHA GUOPUHOTEHa, YCKOpeHWe npo-
Lecca GOpMUPOBAHUA CTYCTKa, YBEIMYEHUE ero PasmepoB, a TaKkKe
6onee yacToe NOAB/IEHWE CMIOHTAHHBIX CYCTKOB MO CPAaBHEHMIO C KOH-
TPOAbHOM rpynnoi. ABTOPb! YKa3blBaOT HA HaiMuMe NPOTPoOMboTUYe-
CKOM aKTMBHOCTU Nna3mbl y 6epemeHHbIx ¢ 3PM, yto obocHOBbIBaET
HeobxoaMMOoCTb NPOBEAEHWUS aHTUTPOMOOTMYECKOM Tepanuu Ans
YNYYLWEHNA NePUHATA/IbHBIX Pe3ybTaTos [9].

B apyrom uccnepnoBaHuM Obiiv NPOaHaNM3MPOBaAHbI MOKa3a-
Tenn T3l 185 xeHwWwwH B lIl TpumecTpe 6epeMeHHOCT: Y 66 U3 HKUX
[MarHoCTYpPOBaHa Npesknamncms 6e3 U3MEHEeHU CTaHaaPTHOM Ko-
arynorpammbl; y 42 — 3Pl1; 20 KeHWMH NPUHUMANN aHTUKOATYNAHT-
Hble npenapatbl. Y Bcex bepemeHHbIx ¢ 3PM, TaKKe KaK U Y MKeHLMH
C MNp3aKnamncuei, uccaefoBaTeny 3aperucTpupoBann MoBsbileHWe
R, K, a v MA, B TO Bpems KaK y NauMeHTOK, NOAyYaBLUMX aHTUKOary-
NAHTHYIO Tepanuio, faHHble U3MEHEeHUA BbIABAAAUCL Anb B 30%
CNyyaes, YTO 6bILIO COMOCTAaBUMO CO 3A40POBbIMM HepemeHHbIMM.
ABTOpbI 3aK/KOUMAN, YTO AHTUKOATYNAHTHAA TEPanuA NONOKUTENbHO
BNUAET Ha remofuHamuyeckue nokasatenu [1]. PesynbTathl Halero
nccneoBaHUA COMNACYOTCA C STUMM JAHHBIMU — Y MALMEHTOK u3 IV
rpynnbl Noc/ie NPOXOXKAEHWA NperpasuMAAPHON NOATOTOBKM MOKasa-
Te/M remocTasa CTaTUCTUYECKM 3HAUYMMO He OT/IMYAUCh OT Fpynnbl C
du3nonornyeckn npotekatoLLert beEpemeHHOCTbIO, B TO BPeMA KaK y
6epemeHHbIX 13 rpynnbl |l coxpaHAMCh NPU3HAKKU TMNepKoarynaLmm
1 aKTMBALMM TPOMOOLIMTOB, HECMOTPSA Ha NPOBOAUMYIO TEPATMIO.

B 7O e Bpems, B pYromM uUccaef0BaHuy, rae Bl npoaHau-
31poBaHbl Ucxoabl bepemeHHOCTH 49 KeHwmH ¢ 3P, yTBepKaaetcs,
4TO NPUMeHeHWe NPOGUAAKTUYECKOW [03bl HU3KOMONEKYNAPHOTO
renapuHa, HayaToe B MOMEHT NOCTaHOBKM AMarHo3a, He Npoj/ieBaet
6epemMeHHOCTb Y KeHLUMH ¢ paHHel popmoli 3PN [17]. MpoTtusope-
UMBblE MHeHUA TPebyHoT AanbHeNLIMX UCCNelOBAHMIA B STOM Hanpas-
NeHuu.

B oaHOW M3 paboT bbl0 M3y4eHO COCTosiHME remocTasa y 50
6epemeHHbIx ¢ MMH. WUccneposatenu BbIABUAW YBENWYEHWE KOHLIEH-
Tpaummn ¢pnbpuHoreHa Ha 10,2% (p<0,05) n POMK Ha 15,4% (p<0,02),
4TO, MO MHEHMIO aBTOPOB, ABNAETCA MPU3HAKOM aKTUBALMW BHYTPU-
COCYAMUCTOrO CBEPTbIBAHMA KpoBwW. MosnyyeHHble AaHHble NOATBEp-

DiscusSION

During pregnancy, the blood coagulation system in women
undergoes significant changes to prevent bleeding during and
after childbirth [11]. When the coagulation system in pregnant
women is dysfunctional, it can lead to serious complications such
as bleeding and miscarriage. Conversely, an overactive coagula-
tion system increases the risk of issues like venous thrombosis, PI,
and IUGR. While various indicators are currently used to evaluate
blood coagulation, they often provide a limited view of the over-
all process [12].

TEG highlights the dynamic changes occurring in the coagu-
lation process and is particularly valuable for evaluating platelet
function [13]. TEG parameters assess the activity of coagulation
factors, fibrinogen, platelet aggregation, and the fibrinolytic sys-
tem. Changes in parameters such as R, K, and the a angle in TEG
can indicate shifts in the coagulation state during pregnancy and
are linked to the progression of pregnancy [14-16]. TEG is increas-
ingly recognized as a valuable tool in obstetrics, with its applica-
tions expanding as research accumulates. TEG can help identify
hypercoagulability during pregnancy, assess the risk of venous
thromboembolism, evaluate the impact of obstetric anesthesia,
and monitor anticoagulant therapy for thromboprophylaxis in the
postpartum period. Additionally, TEG can be beneficial for man-
aging pregnant women with thrombophilia, particularly in cases
of preeclampsia and eclampsia. Studies have shown that TEG can
effectively monitor hemostatic changes in these conditions. Fur-
thermore, the TEG index has shown promise as an early indicator
of severe preeclampsia [15].

In a study involving 32 pregnant women with IUGR detected
through ultrasound fetometry, researchers examined hemostasis
parameters at 24 to 32 weeks of gestation. The findings indicat-
ed a prothrombotic state, characterized by elevated fibrinogen
levels, faster clot formation, larger clot size, and increased spon-
taneous clot occurrence. These findings suggest a need for anti-
thrombotic therapy to improve pregnancy outcomes [9].

A recent study examined the TEG parameters of 185 wom-
en in their third trimester of pregnancy. Among these women, 66
were diagnosed with preeclampsia despite having normal coagu-
lation results; 42 had IUGR; and 20 were undergoing anticoagu-
lant therapy. The researchers observed an increase in the R, K, a,
and MA parameters in all pregnant women with IUGR, as well as
in those with preeclampsia. In contrast, changes in these param-
eters were noted in only 30% of the patients receiving anticoag-
ulant therapy, which was similar to the findings in healthy preg-
nant women. The authors concluded that anticoagulant therapy
positively impacts hemodynamic parameters in pregnant women
[1]. The results of our study align with these findings. In patients
from group IV who had received preconception care, the hemo-
stasis indices were not significantly different from those in the
group with a healthy pregnancy. In contrast, pregnant women in
group Il continued to exhibit signs of hypercoagulation and plate-
let activation despite receiving therapy.

At the same time, a study on 49 women with early IUGR
found that low molecular weight heparin (LMWH) prophylax-
is, initiated at the time of diagnosis, did not significantly extend
pregnancy duration [17]. This finding, along with conflicting opin-
ions in the field, highlights the need for further research into the
role of LMWH in managing early-onset IUGR.

In a study of 50 women with PI, researchers observed a sta-
tistically significant increase in fibrinogen levels (10.2%, p<0.05)
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}KaoaTca U pesynstatamu TII, AEMOHCTPUPYIOWMMM YKOpPOYeHue
uHTepsana R Ha 15,9% (aktmBaumsa | u |l dasbl CBEPTbIBAHUA KPOBW)
1 napametpa K Ha 13,3% (aktusauums Il dasbl ceépTbiBaHUA) (p<0,05),
noBblLLEeHNe KoarynaumoHHoro nHaekca Cl Ha 32,5%, yrna a Ha 5,1%.
Takum 0bpasom, y naumneHTok ¢ MH 6bian BbiBAEHbI NPU3HAKM aKTH-
BaLMK BHYTPUCOCYAMCTOrO CBEPTbIBAHWA KPOBM, COMNPOBOMXAAEMble
KOMMEHCATOPHOM aKTMBM3aLMeNn cuctembl dpnbpuHonusa [18].

Y HOBOPOXAEHHbIX, MOABMBLLMXCA Ha CBET MYTEM Kecapesa ce-
yeHus Ha cpoke 34,3513,35 Heaenb, TakKe 0bHapyKMBanucb nabo-
paTopHble NOoKa3aTeNn aKTMBaL M BHYTPMUCOCYAMCTOrO CBEPTbIBAHUA.
MpY 3TOM CHUNKEHME KONMYEecTBa TPOMOOLMTOB U UX GYHKLIMOHA -
HOWM aKTMBHOCTM YKa3bIBas0 Ha Pa3BUTUE KOMMEHCATOPHOW peakLm
COCYAUCTO-TPOMBOLMTAPHOTO 3BeHa reMOCTa3a B OTBET Ha aKTUBALMIO
BHYTPEHHEr0 MexaH13Ma CMCTEeMbI remoKoarynsaumm [19].

MpexaespemeHHoe pogopaspelueHne B cBA3u ¢ 3PI moxeT
0Ka3aTb BAVAHME HA CUCTEMY reMOCTa3a Y HOBOPOXKAEHHbIX, B CBA3M C
0COBEHHOCTAMM OHTOreHesa. TpombouuTbl, hakTop GoH BunnebpaH-
4a, dakrop VI n dpnbpuHoreH BbipabaTbiBatOTCA M CO3PEBALOT Ha paH-
HUX CPOKax bepeMeHHOCTU, B TO Bpems KaK BUTaMUH-K-3aBUCUMMble
1 KOHTaKTHble GpaKTOpbl Pa3BMBALOTCA € 3a4ePXKOM. [emocTaTnyeckas
cucTemMa nnoga obnasiaeT CHUMKEHHOW CNOCOBHOCTbIO BblpabaTbiBaTh
WAN perynnposatb TPOMOMH, Y4TO NPUBOAMUT K XPynKoMy banaHcy ¢
HU3KOW CNOCOBHOCTBIO K KOMMEHCALLMM B CTPECCOBbIX YC/I0BUAX, OCO-
6eHHO Y HeJOHOLeHHbIX AeTel [4].

Mpu obcnepoBaHumn 449 GepeMeHHbIX KEHLWMH UccneaoBaTe-
NIV BbIABUAM U3MeEHEHMA nokasaTenei TII B 3aBMCMMOCTM OT CPOKa
6epeMeHHOCTU. AHanu3 Koppenauum mexay nokasatensmu T3l u
Koarynorpammbl NOKa3sas, YTo CyLLECTBYeT NPAMan KOpPpenauua mex-
Ay 3HauyeHnamm R n AYTB (p<0,01), a TakKe obpaTHas Koppenaums
mexKay 3HaueHuamm Cl u AYTB (p<0,05), K u ypoBHem ¢nbpuHoreHa
(p<0,05) 1 nonoxutenbHaa — Mexay 3HaueHuAMmM yra a (p<0,05),
3HaYeHnamn MA (p<0,01) u Cl (p<0,05) n dpubprHoreHom. ABTOpbI
YTBEPKAAIOT, YTo TII MOKET ObITb UCMOb30BaHA AN CKPUHMHIA CO-
CTOAHUA CBEPTbIBAIOLLEW CUCTEMbI KPOBM Y HEPEMEHHBIX KEHLLMH C
LLeNbl0 CBOEBPEMEHHOTO BbIABNEHUA HapylUeHUi CBEPTbIBAEMOCTU
KPOBW M NPefoTBPALLEHUA TAXKENbIX OCTOKHeHWI [20].

Takum obpasom, onmMpasnch Ha JaHHble aHaMHe3a, onpocC U Oc-
MOTp HeObX0AMMO paHHee BbifBEHWE BepeMeHHBIX Fpynn CpeAHero
1 BbICOKOTO pucKa no passutuio MH 1 3PT1. PoxaeHuve B npegplayLime
6epemeHHoCTH AeTelt ¢ 3PN ABNAETCA NOKa3aHWeM 19 AONONHUTENb-
HOrO BCECTOPOHHEro 06cneoBaHMA 1 NperpaBuMAapPHON NOAFOTOBKM
NaLMeHTOK, NAaHUpYoWMX bepemMeHHOCTb € Lenblo MUHUMU3UPO-
BaTb BAMAHWE Moguduumpyembix GakTOpoB pucka. MccneposaHue
CUCTEMbI FreMOCTa3a Ha 3Tane NaaHnpoBaHUA GepeMeHHOCTU WK Ha
PaHHKX CPOKaX, BbIABAEHWE OTKIOHEHMIA M CBOEBPEMEHHAsA UX Meau-
KaMeHTO3HaA KoppeKLUuA No3BONAIOT CHU3UTb YacToTy pa3suTua MH,
nposectv npodunaktuky 3PN 1 NpoaoHrMpoBaTb bepemeHHOCTb 40
€€ yCneLHoro 3aBepLueHua.

MpumeHeHune TII ABnAeTcA NepcnekTUBHbIM METOAOM W ANA
U3y4eHus ocobeHHOCTel remocTasa HOBOPOXKAEHHbIX. 3PIN anseTcs
MPUUYMHOW MHOTMX KPaTKOCPOUHbIX M [OATOCPOYHbIX Hebnaronpu-
ATHbIX MOCNEACTBUI, B TOM YMC/Ne HapylleHWui remoctasa. B nepu-
HaTaNbHbIV NEPUOA, Y TaKMX HOBOPOMKAEHHbBIX MOTYT ObITb KaK TPOM-
6oTnyeckue, Tak U remopparmyeckme ocnoxHeHua. Mccneposatenu
YKa3bIBalOT Ha TMMOPEreHepaTUBHYIO M KUHETUYECKYHO TPOMbOLUTO-
MEeHUIO, BbI3BAHHYIO CHUMKEHWEM BbIPabOTKM TPOMOOLLMTOB U3-33 XPO-
HUYECKOM BHYTPUYTPOOHOWM rMMOKCKMU. B 6ONbLUMHCTBE C/ly4aeB OHa
npoTeKaeT B Nérkoit dopme v 06bIYHO NPOXOAUT CAMOCTOATENBHO B
TeyeHMe NepBbiX ABYX HeAenb XM3HU. Kpome TOro, y HOBOPOXKAEH-
Hbix ¢ 3PM HabnoaaloTcA yAIMHEHUE BPEMEHW MPU BbINONHEHUM
CTaHZAPTHbIX TECTOB Ha CBEPTHIBAEMOCTb KpoBW. [laHHble 0 dakTopax
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and soluble fibrin monomer complexes (SFMCs) (15.4%, p<0.02),
indicating an activation of intravascular coagulation. These find-
ings were supported by TEG results, which showed a 15.9% re-
duction in the R interval (p<0.05), which reflects the activation
of phases | and Il of blood coagulation. A 13.3% decrease in the
K parameter (p<0.05) was also observed, indicating activation of
phase Il of coagulation. Additionally, the study found a 32.5% in-
crease in the coagulation index (Cl) and a 5.1% increase in the
angle a. These parameters are also associated with activation of
intravascular coagulation, accompanied by compensatory activa-
tion of the fibrinolysis system in patients with PI [18].

In newborns delivered by C-section at an average gestation-
al age of 34.35 weeks, activated intravascular coagulation was
observed along with a decrease in platelet count and their func-
tional activity. These findings suggest a compensatory response
in the vascular-platelet system triggered by the activation of the
intrinsic pathway of coagulation [19].

Preterm delivery resulting from IUGR can significantly im-
pact the neonatal hemostatic system due to the unique devel-
opmental characteristics of the fetal hemostatic system. While
platelets, von Willebrand factor, factor VIII, and fibrinogen ma-
ture early in gestation, the development of vitamin K-dependent
factors and contact factors is delayed. These changes lead to a re-
duced capacity to produce or regulate thrombin, creating a fragile
balance and limited ability to compensate for stress, particularly
in premature infants [4].

In a study of 449 pregnant women, researchers evaluated
changes in TEG values based on gestational age. They found sig-
nificant correlations between TEG results and coagulogram val-
ues: a direct correlation between R values and APTT (p<0.01), and
inverse correlations between the Cl and APTT (p<0.05), as well as
between K values and fibrinogen levels (p<0.05). Positive correla-
tions were also observed between a angle values (p<0.05), MA
(p<0.01), CI (p<0.05), and fibrinogen levels. The authors suggest
TEG may be a valuable tool for screening coagulation disorders in
pregnant women, facilitating the timely detection and prevention
of complications [20].

Early identification of average and high-risk pregnant wom-
en for Pl and IUGR is crucial for optimizing outcomes. Having a
previous child with IUGR is a strong indicator for enhanced prena-
tal care, including comprehensive examinations and pre-pregnan-
cy counseling for those planning future pregnancies, to mitigate
modifiable risk factors. Studying the hemostasis system during
pregnancy planning or in the early stages is crucial. Timely iden-
tification and management of hemostasis abnormalities can help
reduce the incidence of P, prevent IUGR, and prolong pregnancy
until successful completion.

TEG is a valuable tool for assessing hemostasis in newborns,
especially those with IUGR. IUGR can lead to many short-term and
long-term complications, including hemostasis disorders. During
the perinatal period, affected newborns may experience both
thrombotic and hemorrhagic complications. IUGR can lead to a
specific type of thrombocytopenia called SGA thrombocytopenia,
resulting from reduced platelet production due to chronic intra-
uterine hypoxia. While this condition is usually mild and resolves
on its own within a couple of weeks, TEG can help monitor coagu-
lation and identify potential issues in these vulnerable newborns.
Furthermore, growth-restricted newborns exhibit prolonged stan-
dard coagulation tests. However, data regarding coagulation fac-
tors, the fibrinolytic system, and anticoagulant proteins are limited
and inconsistent, primarily due to confounding factors [19].
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CBEPTbIBAEMOCTU KPOBU, GUOPUHONUTUYECKOW CUCTEME U aHTUKOArY-
NAHTHBIX 6e1Kax CKyAHbI 1 NpoTMBOpeYnBbI [19].

Y HOBOPOXAEHHbIX C MasoV Macco Tena MoryT HabioaaTbes
HapyLleHnsa CBEPTbIBAEMOCTM KPOBM B OCHOBHOM M3-3a AUCHYHKLMM
nevyeHu, NoAMLUTEMUM U TPOMOOLMUTONEHUM BCAEACTBUE AUTENb-
HOW BHYTPUYTPOBHOW MMMOKCUM. Y HEOHOLWEHHBIX HOBOPOXKAEHHDBIX
OTMEYaeTcs MOoBbIWEHHAA GUOPUHONUTMYECKAs aKTMBHOCTb [21].
HecmoTps Ha CTaTUCTUYECKU 3HAYMMbIE Pa3NnuMA B N1abOPATOPHbIX
pesynbTaTax MeXay HOBOPOXKAEHHLIMM C Manol 1 60bLIOIN Maccom
Tena, B AuTepatype He 3apUKCMPOBAHO KAMHUYECKUX NPOABAEHUI
3HaUYUTENbHO M3MEHEHHOro remocTasa [22]. Heobxoaumbl aanbHew-
LMe [ONONHUTENbHbIE UCCNeA0BAHMA ANA OLEHKM remocTasa y Ho-
BOPOXKAEHHbIX ¢ 3Pl ona onpeneneHusa Lenesbix TepanesTUYECKUX
BMeLLaTeNbCTB.

3AKNIOYEHUE

[perpaBunaapHas NOArOTOBKA U AUHAMMUYECKOe BefEeHWe eH-
LLMH C OTATOLLEHHbBIM aKyLLEPCKUM aHaMHE30M W HaIMYUeM CpeaHero
W/IN BbICOKOTO pUCKa pa3suTuA 3PIT NO3BONAIOT CBOEBPEMEHHO Bbif-
BUTb HapyLUEeHMA reMoCTa3a M MPUHATb Mepbl MO UX KOPPEKLMK, YTO
3HAYUTENbHO YNYYLLIAET UCXOAbI BEPEMEHHOCTH.

In low birth weight infants, bleeding disorders can occur pri-
marily due to liver dysfunction, polycythemia, and thrombocyto-
penia resulting from prolonged intrauterine hypoxia. Additionally,
increased fibrinolytic activity is noted in preterm infants [21]. De-
spite statistically significant differences in laboratory results be-
tween low and high-birth-weight infants, clinical manifestations
of significantly altered hemostasis have not been reported [22].
Further studies are needed to evaluate hemostasis in neonates
with IUGR to establish targeted therapeutic interventions.

CONCLUSION

Preconception care and dynamic management are crucial
for women with a complicated obstetric history and a medium
or high risk of developing IUGR. These approaches enable early
identification of hemostasis disorders, allowing for timely inter-
ventions that significantly improve pregnancy outcomes.
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