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Ponb reHeT4eckux MapkepoB TpoMbodunum
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4 CankT-TeTepbyprckuin rocyaapCTBEHHbIN NeaMaTPUYECKUA MeaMUMHCKIIA yHuBepcuTeT, CankT-TeTtepbypr, Poccus;

5 BoeHHo-MefuLMHCKan akaaemua umenn C.M. Kuposa, CankT-Tetepbypr, Poccua

AxkmyaneHocmes. HapylieHna cucTeMbl reMocTasa 3aHUMAIoT 0fIHO M3 BedyLUMX MECT B CTPYKTYpe MpuumH becnnogus,
HeBbIHALLIMBaHMA BepeMeHHOCTM, acCOLIMMPOBaHbI C PENPOAYKTUBHBIMU NOTEPAMM M ABNAIOTCA 3HAYMMBIM 3BEHOM B NaTo-
reHese niaLeHTa-accoLMMpOoBaHHbIX 0CNOKHEHWI bepeMeHHOCTH. MoTpebneHne TPOMBOLMTOB M GaKTOPOB CBEPTLIBAHMA
KPOBU MOrYT BbITb CNIEACTBUEM F€HETUYECKON TPOMBOGUIMM M NPUYMHON Pa3BUTUA HEBNArONPUATHBIX KITMHUYECKUX UC-
X0A0B 6epeMeHHOCTW. HeHLLMHBI C BPOMKOEHHOW W NpuobpeTeHHoW TpoMbodmnme COCTaBAAIOT rpynny BLICOKOr0 pUCKa
Mo pasBUTUI0 KaK TPOMOOTUYECKMX, TaK U MeCTALMOHHBIX OCIIOKHEHUI 6EPEMEHHOCTY.

Llenb — oLEHMTB YacTOTy BCTPEYAEMOCTM FEHETUUECKMX MApKepoB TPOMBOGMANM Y bepeMeHHBIX C TPOMOOLUTONEHM-
€M, onpeaenuTb PUCK PasBMTUA aKyLLEPCKMX OCNIOMHEHWI B 3aBUCMMOCTH OT XapaKTepa nofMMop¢r3mMoB reHoB Tpombo-
Gunmm y 06cnejoBaHHbIX HEHLUMH.

Mamepuanel u Memode! uccnedosaHus. [poBefeHO MHOMOLEHTPOBOE NPOCMEKTUBHOE UCCIef0BaHUE C BRIIOYEHWNEM
299 eHwmH B Il TpuMecTpe 6epeMeHHocTU. BoigeneHo ase rpynnbl. OcHoBHY0 rpynny (n = 249) cocTaBUnM NaumeHTKu
C TpoMboLuTONEHNEN, KOHTPOMbHYIO rpynny (1 = 50) — ¥eHLLMHBI ¢ HOPManbHBIMU NOKa3aTeIAMKU TPOMOOLMTOB NpU Pu-
3M0MOTMYECKM NpOTEKaloLLen bepeMeHHOCTU. BceM MeHLMHaM NpoBeAeHo NMOJIHOE KAMHMKO-aHaMHEeCTUYecKoe U nabo-
paTopHoe 0bcnefoBaHue. MonekynApHO-reHeTUYECKOEe UCCef0BaHNE KPOBU C LieMbI0 BbIABNIEHMA NONMMOPGU3MOB FeHoB
TPOMbOGUIMM OCYLLECTBAANM C NOMOLLbI0 61ouMNa, paspaboTaHHoro nabopaTopuelt NpeHaTanbHOM AUArHOCTUKW BPOXK-
AEHHbIX 1 HacnencTBeHHbIX 6onesHe OFBHY «HUW ATuP um. [1.0. Otta» coeMecTHo ¢ OTBYH «MHCTUTYT MonekynsapHon
6uonorum um. B.A. 3Hrenbrapara» PAH.

Pe3ynomameoi uccnedosarus. [JaHHble CpaBHUTENBHOTO aHanM3a reHeTUYECKUX MapKepoB TPOMBoGUAMK CBUAETENb-
CTBYIOT 0 TOM, YTO YacToTa BCTPEYAEMOCTM MyTaLMM reHoB TpoMbouuTapHbIX pelentopos GPla y bepeMeHHbIX ¢ TpoMbouu-
TOMEHMEN CTAaTUCTMYECKM 3HAYMMO MPEBbILLIANa TaKoBYH Yy 6epeMeHHbIX C HOPManbHLIM YPOBHEM TPOMOOLMTOB U PU3NO0-
NIOrMYeckn npoTekalowwen bepeMeHHocTbio (42,5 n 14,7 %; p =0,003). YactoTa BCTpeyaeMocTv nosMMOpdU3MOB FeHOB,
OTBEYaloLLMX 33 HapyLueHuA B cucTeMe GpubpuHonmusa (PAI-1, FGB), Take 3Ha4MMO NpeBbilana 3Ha4eHUA B KOHTPOJTbHOM
rpynne (76,4 % v 47,0; 45,7 n 23,5 % cooTeTcTBeHHO; p = 0,001 n p = 0,030).

3aknoyeHue. Bbicokan YacToTa BCTpEYaeMOCTH NONMMOP¢GU3MOB reHOB TPOMBOLIMTAPHbIX PELIENTOPOB U MEHOB, OTBE-
YaloLLMX 33 HapYLIEHWA B cUCTEME (pMOPUHONK3E Y BEPEMEHHBIX C TPOMBOLIMTONEHWUEN, MOMKET CIYXKUTb NMPUYMHON runep-
arperauuu TpoMbouWTOB, rMNepKoaryfAaLuMM M BbICTYNaTb 3HAYMMbIM (aKTOPOM pUCKa PasBMTMA MaLeHTa-accouum-
POBaHHbIX OCNOMHEHWUI Npu bepeMeHHOCTU. MHoroobpasve BapuaHTOB reHeTUYeckux OeeKToB, cnocobHbIX NpUBECTU
K HebnaronpuATHOMY KNMHWMYECKOMY Ucxody b6epeMeHHOCTH, onpedensaeT HeobxoaUMOCTb UX AaNbHEWLLEr0 UCCNeJ0BaHNA.

KnioueBble cnoBa: reHeTUYECKME TpOM60¢VIJ'IVIVI; Tp0M60L|,VITOI'IeHVIFI; runeparperauma Tp0M60LI,VITOB; runeproarynauua;
nnaueHTa-aCcCoLMnpPoBaHHbIE OCNIOMKHEHUA.
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The role of genetic markers of thrombophilia

in the structure of the causes of placenta-associated
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HYPOTHESIS/AIMS OF STUDY: Disorders of the hemostatic system continue to occupy one of the leading places in the
structure of the causes of infertility and miscarriage. While being associated with reproductive losses, hemostatic disorders
are a significant link in the pathogenesis of placenta-associated pregnancy complications. The consumption of platelets and
blood clotting factors can be a consequence of inherited thrombopbhilia and the cause of adverse clinical outcomes of pregnan-
cy. Women with congenital and acquired thrombophilia are at high risk of developing both thrombotic and gestational com-
plications of pregnancy. The aim of this study was to assess the frequency of genetic markers of thrombophilia in pregnant
women with thrombocytopenia and to determine the risk of developing obstetric complications depending on thrombophilia
gene polymorphisms in the examined women.

STUDY DESIGN, MATERIALS AND METHODS: This multicenter prospective study involved 299 pregnant women in the
third trimester of pregnancy. Two groups of patients were included in the study: the main group (n = 249) consisted of in-
dividuals with thrombocytopenia, whereas the control group (n = 50) comprised women with normal platelet counts during
physiological pregnancy. All patients underwent a complete clinical, anamnestic and laboratory examination. To identify
thrombophilia gene polymorphisms, molecular genetic blood testing was conducted using a biochip developed jointly in the
Laboratory of Prenatal Diagnostics of Congenital and Hereditary Diseases, the Research Institute of Obstetrics, Gynecology,
and Reproductology named after D.0. Ott, Saint Petersburg, Russia and the V.A. Engelhardt Institute of Molecular Biology,
Moscow, Russia.

RESULTS: The data obtained from a comparative analysis of genetic markers of thrombophilia indicate that the incidence
of mutations in the GPla platelet receptor gene in pregnant women with thrombocytopenia was significantly higher than that
in pregnant women with normal platelet counts and physiological pregnancy (42.5% vs. 14.7%; p = 0.003). The frequency of
polymorphisms in genes responsible for disorders in the fibrinolytic system (PAI-1, FGB) was also significantly higher than
that in the control group (76.4% vs. 47.0%, p = 0.001; 45.7% vs. 23.5%, p = 0.030, respectively).

CONCLUSION: The revealed high frequency of polymorphisms in the platelet receptor genes and genes responsible for
disorders of fibrinolysis system in pregnant women with thrombocytopenia may cause platelet hyperaggregation and hy-
percoagulation, while being a significant risk factor for placenta-associated complications during pregnancy. The variety of
genetic defects that may lead to an unfavorable clinical outcome of pregnancy dictates the need for further study.

Keywords: inherited thrombophilia; thrombocytopenia; platelet hyperaggregation; hypercoagulation; placenta-associated
complications.
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