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Pe3ome

Heab: oueHuts 5(QQPEKTUBHOCTh MPUMEHEHHS HHU3KOMOJEKYIsApHbIX remapuHoB (HMI') B
npodunakTuke mianeHTa-acconuupoBaHHbix ocnoxkuenuit (ITAO) — npesxnammcuu (I19), 3anepxku
pocta moxaa (3PI1), BuytpuytpoOHoii rudenu mioaa (BI'TT) u orcnoiiku mnarnentst (OI1) y sxeHmuH
W3 TPYINbl BBICOKOTO PHUCKA [0 Ppa3BUTHIO JaHHBIX OCIOXHEHHH 0e3 Tpomboduiuu u
TPOMOOIMOOTNYECKIX OCIOKHEHUH Ha OCHOBAaHUHM CHUCTEMATHMUYECKOTO 0030pa M MeTaaHalu3a
nyOnukanuit nociaenuux 20 ner.

Martepuanbl u MeToAabl. [lOMCK pENEBaHTHBIX PAHIOMU3HPOBAHHBIX KOHTPOJIUPYEMBIX
UCCIIEIOBaHUM MPOBOAWIMN B MEeKTpoHHBIX 0a3ax naHHbIX (PubMed/MEDLINE, Embase, Web of
Science u np.) 3a nepuon ¢ 2005 mo 2025 rr. B metaananu3 O6bU1H BKIIOUEHB 11 uccrnenoBanuii ¢
obmmuM yyactuem 1965 xenuu. Ilepsuunbivu ucxonamu 0siau peanuzanus 119, BI'TI, OIT u 3PIL.
Jl1ig aHanmm3a UCHOIb30BAIM MOJIENH (PUKCHUPOBAHHBIX 3((HEKTOB, pe3yIbTaThl PEICTABICHBI B BUJIE
OTHOCHUTEIILHOTO PHCKa ¢ 95 % moBepUTEIHHBIM HHTEPBAJIOM.

Pe3yabratsl. [Ipumenenne HMI' acconmupoBano co cumxenueM pucka BI'TI (0,77 [0,65; 0,90]; p
= 0,001), OII (0,67 [0,52; 0,86]; p = 0,002) u peanuzamuu 113 (0,74 [0,62; 0,89]; p = 0,001). He
BBISIBJICHO 3HaUUMOTO BiussHUA npumenenus HMI™ na puck pazsutus 3PII (0,93; [0,69; 1,25]; p =

0,62). B ananmu3zax ucxomos BI'TI, I1D u OIl mabmromanace 3HauuTenbHas rereporeHHocTs (12 > 60
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%). OueHka BOpPOHKOOOpa3HBIX TpaUKOB HE TMO3BOJSET HCKIIOYUTh MOTEHIHAIbHBIN PHUCK
myOIMKAMOHHOM MPEAB3ATOCTH M TPeOyeT AalbHEHIIIEro 3yueH s OIpoca.
3axmiouenue. [Ipodunaktuueckoe npumenenne HMI' y sxeHmuH ¢ BeicokuM puckom [TAO 6e3
TpoMOODHIIMM MOXKET CHIKATh 4acToTy Takux ociiokHeHui kak [13, BI'TI u OII. Ilomydennsie
pe3yNbTaThl yKa3bIBAlOT Ha HEOOXOIMMOCTh IPOBEIEHUS MHOTOLIEHTPOBBIX HCCIEIOBAHUN C
MOCJEAYIOIUM JETAJIbHBIM AaHAJIU30M HUX pe3yibTaToB JUIsl OIpPEAETICHUS LEJIEBOM TIPYyIIIbI
NAIMEeHTOK, JUIS KOTOpBIX mpoduiakTuyeckoe npumeHenne HMI' ¢ 1menpio mpoduiiakTuku
OCJIOKHEHUH UMeeT KIIMHUKO-TIaTOreHeTn4eckoe 000CHOBaHHUE.
KiroueBble cioBa: HU3KOMOJIEKYJsipHble Tenapuusl, HMI, mianeHTa-accouuupoBaHHbIE
ocnoxuenusi, [TAO, mpesknamrcus, [19, 3agepkka pocta twioxa, 3PII, BHyTpuyTpoOHas rudens
mioga, BI'TI, orcioiika mianenTsl, OI1
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Abstract

Aim: to evaluate the effectiveness of low-molecular-weight heparins (LMWHs) in preventing
placenta-associated complications (PAC), such as preeclampsia (PE), fetal growth restriction (FGR),
intrauterine fetal death (IUFD) and placental abruption (PA), in women at high risk for these
complications but without thrombophilia or thromboembolic disorders, based on a review and meta-
analysis of publications released within the last twenty years.

Materials and Methods. A search for relevant randomized controlled trials was conducted in
electronic databases (PubMed/MEDLINE, Embase, Web of Science, etc.) spanning from 2005 to
2025. The meta-analysis included 11 trials involving a total of 1965 women. PE, FGR, IUFD, and
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PA were considered as the primary outcomesFixed-effects models were used for analysis, and the
results were presented as risk ratios with 95 % confidence intervals.
Results. LMWHs use was associated with a reduced IUFD risk (0.77 [0.65; 0.90]; p = 0.001), PA
(0.67[0.52; 0.86]; p=0.002), and PE occurrence (0.74 [0.62; 0.89]; p = 0.001). No significant effect
of LMWHs use on FGR risk was found (0.93 [0.69; 1.25]; p = 0.62). Considerable heterogeneity (I
> 60 %) was observed while analyzing IUFD, PE and PA. Funnel plot assessment did not rule out a
potential risk of publication bias and requires further investigation.
Conclusion. Prophylactic LMWHSs use in women at high risk for PAC without thrombophilia may
reduce the incidence of complications such as PE, IUFD, and PA. These findings indicate the need
for multicenter studies with detailed analyses to identify patient cohorts where prophylactic LMWHs
use for complication prevention provides a clear clinical and pathogenetic rationale.
Keywords: low-molecular-weight heparins, LMWHs, placenta-associated complications, PAC,
preeclampsia, PE, fetal growth restriction, FGR, intrauterine fetal death, UIFD, placental abruption,
PA
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OcCHOBHBIC MOMEHTBI Highlights
Uro yrxe u3BeCTHO 00 ITOU TeMe? What is already known about this subject?
[Tnauenra-accoruuponannbie ociiokuenus: (ITAO) — | Placenta-associated ~ complications  (PAC) —

npeaknammcus (I119), 3agepxka pocra mwioga (3PII),
BHYTpuyTpoOHas rubens muoma (BITI), otcmoiika
mianeHtsl  (OI)  cBs3aHbl ¢ HapylIeHUEM
pEMOJICTIMPOBaHUsI  CHHPalbHBIX  apTepuilt |
aKTHBALMEH reMocTasa, YTo CIY>KUT TEOPETUUECKON
OCHOBOM JUIsl IPUMEHEHHSI aHTHKOAryJISTHTOB.

preeclampsia (PE), fetal growth restriction (FGR),
intrauterine fetal death (UIFD) as well as placental
abruption (PA) are linked to impaired spiral artery
remodeling and hemostasis activation, providing a
rationale for anticoagulant therapy.

[IpenmectBytomye  cUcTeMaTH4eckue  0030pPbI
JaBaIM  NPOTHUBOPEYMBBIE  pE3yNbTaThl  M3-3a
BKIIIOYEHHUS] MAIMEHTOK ¢  TpomOoduimed w
pa3IMYHBIMU MTOJIXOAAMH K TEPAIHH.

Previous systematic reviews yielded conflicting
results due to the inclusion of patients with
thrombophilia and the use of varying therapeutic
approaches.

Y10 HOBOTO JAET CTATHA?

What are the new findings?

PaGota Qokycupyercs Ha KOropre I KCHLIMH
BBICOKOTO pHCKa 0e3 TpoMOO(QWINM M BEHO3HBIX
TPOMOOIMOOTNICCKUX OCIIOKHEHHM, YTO TO3BOJISET
oneHUTh 3(P(eKT HU3KOMOJEKYISIPHBIX TeNapuHOB
(HMI') BHe KaccHUYeCcKHX MOKa3aHUH U yTOUHUTD UX
poiie uMeHHO B npodumakTtke ITAQ.

The study focuses on a cohort of high-risk women
without thrombophilia and venous thromboembolism
allowing for evaluation of low-molecular-weight
heparins (LMWHs) effect beyond its classical
indications and clarifying its role specifically in PAC
prevention.

IIposenen aHam3 Pa3ITHMYHBIX TJIareHTa-
aCCOLIMUPOBAHHBIX UCXOJIOB, MTOKa3aBILIMNI
HeoarHaKoBYI0 3ddektuBHOCTE HMI': BBIpaXkeHHOE
BIMSHUE Ha OJHHM OCJIO)KHEHHS NPU OTCYTCTBUU
spdexkra Ha  Agpyrme, UYTO  MOJUYCPKUBAET
TeTEpOreHHOCTh MX MaTOTeHE3a.

An analysis of various placenta-associated outcomes
was conducted, revealing the heterogeneous LMWHs
efficacy: a pronounced effect on certain complications
while no effect on others, highlighting the
heterogeneity of their pathogenesis.
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[ToguepkHyTa OrpaHUYEHHOCTH  CYILIECTBYIOLICH
JOKa3aTenpHOW 0a3pl, BKIIOYash TETEPOTEHHOCTh
WCCIICIOBAHUN ¥ BO3MOXKHYIO ITyOJUKAIMOHHYO
MPENB3SATOCTh, YTO OOOCHOBBIBAET HEOOXOIUMOCTH
mpoBefieHusT  Ooiee  CTaHAApTU3UPOBAHHBIX U
KPYIHBIX PaHIOMH3UPOBAHHBIX UCCIIEIOBaHUH.

The limitations of the existing evidence base have
been highlighted, including the heterogeneity of
studies and potential publication bias, which
underscores the need for more standardized and large-
scale randomized trials.

Kak 5To MOXXeT MOBIUATH HA KITHHHUYECKYIO
MPAaKTUKY B 0003puMoM Oyaymiem?

How might it impact on clinical practice in the
foreseeable future?

[TonyyeHHble NaHHBIE MOTYT CIIY’KUTh OCHOBaHUEM
JUIS.  TIepCOHATM3UPOBAaHHOTO HasHaueHuss HMI
nanveHTkam ¢ BbicokuM puckoMm 13, BI'II u OIl,

The data obtained can serve can serve as a basis for
personalized LMWHSs prescription to patients with a
high risk of PE, UIFD and PA, especially with a

0COOCHHO TPH OTATOIICHHOM aKyIepckoM anaMmHuese. | complicated obstetric history.

Beenenne / Introduction

[Tnanenra-accouunpoBannbie ocnoxkHeHus ([IAO), K KOTOPBIM IPUHATO OTHOCUTH AHOMAJIUU
MIPUKPEIUICHUSI U PACIOJIOKEHUS TuIarieHThl, npeskinamicuio (I19), 3amepxky pocra miona (3PIN),
BHYTpuyTpoOHyto rubens mioga (BITI) u orcnoiiky miauentst (OII), mpogoimkaroT BHOCHUT
CYIIECTBEHHBIN BKJIaJ| B MAaTEPHUHCKYIO M IMEPHUHATAIBHYIO 3a00JI€BaeMOCTh M cMepTHOCTH [1-3].
HecmoTpss Ha 3HauMTenbHBIE yCleXHM B OOJACTU AaKylIepCTBa, 3TH COCTOSHHUS TMPOJOJIKAIOT
MIPEJICTaBIATh COO0N CEePhE3HYI0 KIMHUYECKYIO MPOoOIeMy BBUIY TSKENbIX, MOAYAC OTAATCHHBIX
MOCJICICTBUM JUIsl 3/I0pOBbsi MaTepu U pebeHka. XapaktepHoil ocobeHHOcThiO [IAO sBisiercs
BBICOKMI PUCK MX IOBTOPHOTO Pa3BUTHsI MPH MOCIEAYIOMMX OEPEMEHHOCTSIX, YTO 00yCIOBIUBACT
HE00X0IUMOCTh MOUCKa 3 (HEKTUBHBIX CTpaTeruil UX MPOGUIAKTUKH [2].

B ocnoBe [TAO nexuT HapylleHHE Mpolecca PeMOJEIMPOBAHUS CIIUPATBHBIX MAaTOYHBIX
apTepuii, 4TO MPHUBOAWUT K HAPYMICHHIO MAaTOYHO-TUIAIICHTAPHOTO KPOBOTOKA C IOCIEAYIOMICH
IJTALICHTApHOW  WILIEMHEM,

OKHCJIIMTCIBHBIM CTPECCOM U I[I/IC6a.TIaHCOM AHITHOI'CHHBIX H

AHTUAHTUOTEHHBIX (akTopoB. OIHUM U3 KIIOYEBBIX MNATO(QU3NOJIOTHYECKUX MEXAHHU3MOB,
YCYTyOJSIOIKUX 3TO COCTOSHHE, SBISETCS aKTHUBAllMsl CUCTEMbl TeMocTa3a U o0Opa3oBaHuE
MUKpPOTPOMOOB B IUJallCHTapHOM Jioke. VIMEHHO 3TOT mpoIecC MNOCTYKUJ TEOopeTHUYEeCKOn
MPENNOCHUIKON /111 MPUMEHEHUs AaHTUKOATYJSIHTHOM TEpanuy C LEJbI0 YIYyYIIEHUS MaTOYHO-
IUIAllEHTapHOIO0 KPOBOTOKA U MPEAOTBPAIEHNs CBA3aHHBIX C €r0 HapyIIEHUEM OCIIOKHEHUH [3].

[IpumeHeHre HU3KOMOJNEKYJSpHBIX renapuHoB (HMI') periiaMeHTHpOBaHO B OTHOILEHHUH
npoUIaKTUKU BEHO3HBIX TpoMOoTHyeckux ocinoxHeHuid (TD0O), HO B HacToflee BpeMs
HaKaIJMBAIOTCS JaHHBIE O TOM, YTO UX MCIOJb30BaHUE CIOcOOCTBYET Takxke npoduiaktuke [1AO,
0co0eHHO B Tpymnmnax BeICOKOTro pucka [1, 3, 4].

HuzkomonekymspHbele TernapuHbl paccMaTpUBAIOTCS Kak HauOojiee IpelrnoyYTHTEIbHbIE
AHTHKOAryJIIHThl B aKyLIEpCKOW MpakTUke. B oTinume oT HeppaKIHMOHMPOBAHHOTO renapuHa
(H®T'), onm o6mamarot 60mee npeackazyeMbpiM papMaKOKHHETHIECKUM MpoduiieM, yaA00HOH CXeMOi
npUMeHeHHs (OJHOKpaTHOE BBEJICHHE B CYTKH), a TAaKXKe OJaronpusaTHBIM IpoduiieM 6e301acHOCTH

C HU3KUM PUCKOM IrenapuH-UHAYIUPOBAHHON TPOMOOIIMTOIIEHUH U OCTeoIopo3a [5, 6]. Baxueitmmm
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coiictreoM HMI' sBisieTcss OTCYTCTBHE TPOXOXKACHHUS 4Yepe3 IUIAllEeHTapHBIM Oapbep, YTO
obecrieunBaeT Ge3omacHOCTh wIoaa. [Tomumo anTukoarynsHTHOTO Y dexra, 32 HMI™ npusnan psg
IJIEMOTPOIHBIX CBOMCTB: IPOTUBOBOCIAIUTENIBHOE, aHTUKOMIIJIEMEHTHOE, aHTHAIIONTOTUYECKOE U
MIPOAHTHOTeHHOE JICHCTBHE, KOTOPhIE MOTYT OKa3bIBATh JOMOTHUTEIbHBINA MOIOKUTEIbHBIN AP heKT
Ha pa3BUTHE TUIALEHTHI [3].

HecmoTtpst Ha yOeauTenbHOE MAaTOreHETHUECKOe 000CHOBaHUE, JaHHbIe 00 3(pdeKkTuBHOCTH
HMI' nmns  mpodunaktuku I[TAO  ocraiorcss TpPOTUBOPEUYHMBBIMH. Pe3ynbTaTbl  OTAEIBHBIX
PaHJIOMU3UPOBAHHBIX KOHTposiMpyembix wuccienoBanuii (PKW) u meTaananm3oB 3HAYUTEIHHO
pPa3HATCS: HEKOTOpPbIE JAEMOHCTPUPYIOT BBIPAKEHHOE CHUKEHUE pPHCKAa pPELUANBA TSHKEIBIX
OCJIO)KHEHUH, OCOOEHHO Yy KEHIIUH C TPOMOOQUIMSAMHU; B TO BpeMsl Kak JApyrue, B TOM 4YHCIIE
KpYyIHbIE METaaHAIN3bl UHAUBUAYAJIbHBIX JAHHBIX NAIIUEHTOK, HE BBISBJISIOT 3HAUUMOM M10JIb3bI AJIs
BCEU MOIYJISIUU B LIETIOM, 32 UCKIIFOUEHHEM MOJArPYIIbI )KeHIIMH ¢ npeapiaymeit OIl [1, 7, 8]. Ota
HEOJIHOPOJAHOCTh MOKET OBITh OOYCIIOBJEHA pa3NUYHMsAMH B JU3aifHE HCCIIEOBAHUM, KPUTEPUSIX
BKJIIOUEHUS, UCMOJb3yeMbIX Ipenaparax U gosupoBkax HMI', a Taxke B cocTaBe H3ydaeMbIX
nonyJIsiiuii [4].

VYuureiBas wmupokoe mnpumeHeHne HMIT B akyumiepckoll NpakTHKe, KpaWHE BakHA
OOBEKTUBHAs M BCECTOPOHHSSI OleHKa 3((EKTUBHOCTH 3TOro BMemiarenbcTBa. CyllecTBYIOLIUE
MIPOTUBOPEYUS MMOAYEPKUBAIOT HEOOXOAUMOCTh IPOBEJAEHHUSI HOBOTO CUCTEMAaTUYEeCKOro o03opa u
MeTaaHalln3a, KOTOPbIA BKJIIOYUT COBPEMEHHBIE MCCIIEJI0BaHUS, NMPOBENET AHAIU3 B Pa3IMUHbBIX
KJIMHUYECKH PEJICBAaHTHBIX NMOArPYNIax (HanpuMep, B 3aBUCMMOCTH OT BU/1a IPOPHIAKTUPYEMOT0 U
IPEIbIAYIIEro OCIOKHEHUs, Hannuus ¢akrtopoB pucka [TAO, cpoka Hauana Tepanuu) U OLEHUT
Biusgarne HMI' Ha xaXIbIil 13 UCXOI0OB B OTACILHOCTH.

Heab: ouenuts 3¢ dpextuBHocTs NpuMeHeHuss HMI' B mpodunaktuke [TAO — 119, 3PII, BI'TI
u OIl y eHIUH 13 TPYII BEICOKOTO PUCKA MO Pa3BUTHIO JaHHBIX OCJIOKHEHUH 0e3 TpoMOopuinu

n TOO Ha OCHOBAaHMH CUCTEMATHYECKOTO 0630pa 1 MCTaaHaJInu3a HY6HI/IKaI_II/II71 IIOCJIICIHHUX 20 mer.
MarepuaJjsbl u metoabl / Materials and Methods

Crparterus noucka / Search strategy
[Touck peneBaHTHBIX MyOIMKAIMNA MPOBOAMIIN B CIEAYIOMIMX AJIEKTPOHHBIX 0a3ax NaHHBIX:
PubMed, Embase, Web of Science, The Lancet, Scopus u eLibrary. [louck oxBaTbIBaid epuoa C
01.01.2005 mo 01.06.2025. Ilouck mpoBOAWIICA IO KIKOYEBBIM CIOBAM: «HHU3KOMOJEKYJISPHBIE
TeTIapUHBD, «IHOKCATIAPUHY, «IABTCIIAPHHY», «THH3AMAPUHY, «IIPEIKIAMIICH», «3a/IePKKa POCTa
I0/1a», «BHYTPUYTpOOHass THOENb IUIoaa», «oTcioika maneHTey (MeSH: “preeclampsia”,
»

“placental abruption”, “fetal growth retardation”,“intrauterine fetal death”, “low molecular weight

heparin”, “LMWH?”, “heparin, low molecular weight”, “Dalteparin”, “Nadroparin”, “Tinzaparin”).
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Taxke MPOBOIMIM PYYHOH MOUCK CCBUIOK B OTOOpAHHBIX CTaThsX M 0030pax JUisl BBISABICHUS
JIOTIOJIHUTEJIbHBIX UCCIIEI0BAaHUM. SI3bIKOBbIE OTpaHUYEHNUS HE YCTaHABIMBAJIU.

Bb10op ucciaenosanuii / Studies selection

B cucremarnueckuit 0630p Birodasin PKU, onmy6irkoBaHHBIE B PEIICH3UPYEMBIX JKypHAJIaX,
B KOTOPBIX coobmranock 00 addexrax HMI' B otHomenun peanuzamuu [TAO npu Hanmmauu GakTopoB
pucka ITAO. KBa3u-panaoMu3upoBaHHbIE U KOTOPTHBIE UCCIIEOBAHUS, @ TAaK)KE UCCIICOBAHMUS, B
KOTOpBIX paccMarpuBasiock BiausHHe HMI Ha TIAO y OepeMEeHHBIX C HACJICICTBEHHBIMH H
npuoOpeTeHHbIMU (opMaMu TPOMOODUINHU, HCKIIOYAIM W3 0030pa. MccnenoBaHus, B KOTOpHIE
ObUTH BKJIFOUEHBI MarueHTku ¢ TOO B aHaMHE3€e B COCTaBE OTAENbHBIX WJIM CMEIIAHHBIX TPYIII,
ucKiIovamu  u3  o03opa.  OTcyTcTBME — JAaHHBIX ~ OOCIIEIOBAaHUA  HA  T'€HETHYECKYIO
IIPEIPacloIOkKEHHOCTh K HapYLUIEHUSIM CUCTEMbI '€MOCTa3a HE CUMTAIU KPUTEPUEM HCKIHOUYEHMS.
W3 0630pa uCKIIOYAd UCCIIEOBAHUS, B KOTOPHIX OBLIO HEBO3MOXHO MPUMEHHUTH MONPABKY Ha
MCIOJIb30BaHNE UHBIX MpenaparoB Al npodpunaktuku TOO B ciiydae ux Ha3HAuUCHUSI.

N3Baeyenune nannbix / Data extraction

B paspaborannyro 3apaHee TaOJIMIly BHOCHIM HH(QOPMAIMIO O HA3BaHWU ITyOJUKAIWH,
aBTOpax, Jare myOnuKauuu, Au3aifHE UCCIEOBAaHMS, XapaKTEPUCTUKAX  yYaCTHUKOB,
BMeIIaTeNbCTBE (TUII, CPOK Havala, 103a u pexum tepanuu HMI'), ucxonax u pesynbTarax.
[lepBuuHOI KOHEUHOU TOUKOM cuuTany passutue paznuunbix [TAO: I13, BI'TI, 3PII, OII.

Crarucruyeckuii anaan3 / Statistical analysis

AHanmu3 JaHHBIX MPOBOAWIM C TMOMOIIbIO Mporpammbl Review Manager (RevMan 5.4).
MetaaHanu3 NPOBOAMIN C HUCHOJIB30BAHUEM MOJIENN (PUKCHUPOBAHHBIX Y(PPEKTOB sl MOIYUEHHUS
cymmapHoro 3¢ dexra jgedeHus: B Buae oTHocutenbHoro pucka (OP; anri. relative risk, RR) wm
cpennei pasauilsl (anri. mean difference, MD) ¢ 95 % noBepurensubsiM unTEpBaiom (JAU; anrm.
confidence interval, CI). DTta Monenb moapa3yMeBaeT, 4TO MCCIECIOBAHUS, BKJIIOYEHHBIE B
MeTaaHallu3, CXOKHU JPYT C IPYyroM B OTHOLICHHMHM M3aiiHa UCCIIEN0BAaHUs, KOJIMUYECTBA MTallUEHTOB,
METOJIOJIOTUM TIPOBEACHMS, OLIEHKH pe3yJbTaToB M JApyrux mapamerpoB. B wmomenu c
¢bukcupoBaHHbIMU 3¢ (eKkTaMu Bec JI000ro MccieA0BaHus 00paTHO CBSI3aH C BETMYMHON 00paTHOMN
omnOku 3¢ ¢exra B UCCIASTOBAHUN U HANPSIMYIO — C KOJMYECTBOM BKJIIOUEHHBIX B MCCIIEJOBAHUE
NaIueHToB. JlomyIieHueM MoJieNu sIBJIeTCsl TOT (akKT, YTO HUYTO, KPOME KOJMUYECTBA MAllUEeHTOB,
HE MOXET BIIUMATH Ha Bec uccienoBanus [9]. I'eTeporeHHOCTh OleHMBANIACh C MOMOIIBIO KPUTEPUS
Xurrunca-Tomncona (I?). JlaHHas cTaTMCTMKAa YKas3plBaeT HA MPOLEHT TIeTepOreHHOCTH,
00YCJIOBJICHHBIH OMNOKON, HE CBSI3aHHOM C pa3MepOM BBIOOPKHU: Ha €€ OCHOBAHUHU I'€TEPOr€HHOCTh
curTad HU3Kou (110 25 %), ymepennoit (25—75 %) unu Beicokoit (75 % u Beie) [10]. Pe3ynbTaTsl
MeTaaHalln3a MpeICTaBIeHbl B COOTBETCTBUHM C 3asiBieHUeM «lIpearnoyTurenpHble 3J1eMEHThI OTYeTa

JUTSI CHCTEMaTHYEeCKUX 0030poB 1 MeTaaHam30B» (PRISMA) [11].
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OneHky pucka cucreMarnueckod ommOku Bo BrmrodeHHbIX PKW  mpoBommmm ¢
ucnonb3oBanueM nHcrpyMmenTa Cochrane Risk of Bias 2.0, ona oxBarbIBasa cieqyromue JOMEHBI:
reHepanus ciydyaiiHOM oCIe10BaTeIbHOCTH, COKPBITUE PACIIPEAEIICHUS, OCIEIIEHNE YYACTHUKOB U
IEepCOHAJA, OCJIEIUIEHUE OLIEHKU HCXOJOB, HEMOJIHbIE JIaHHbIE O pe3yJsbTaTax, N30upaTeabHOe
OCBEIIEHHWE MCXOJOB U Jpyrue MOTEHLUUAIbHblE HCTOYHUKHM cMeleHus. Pe3ynbraThl
BHU3YaJIM3UPOBAIU B BUJC rpaduka (I0JIS UCCICIOBAaHUI C pa3HBIM YPOBHEM PHCKA) W CBOIHOU

TAOIALBI JUIA KaXI0ro U3 11 BKIIFOYEHHBIX UCCIIEIOBAHUN.
PesyabTatsl / Results

Br100p uccaenoBanmnii u ux xapakrepucruku / Study selection and characteristics

[Ipouecc naenTuUKaMK UCCIETOBAHHH MMOKa3aH Ha pucyHKe 1.

g My6nukauumn, naeHTUPULUNpPOBaHHbIE C
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o =
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Pucynoxk 1. briok-cxema uccnenoannii PRISMA, BKTIOUEHHBIX B CHCTEMAaTHYECKUNA 0030p.

Figure 1. PRISMA flowchart of studies identified for systematic review.

bputn npu3HaHbl peieBaHTHBIMY U BKJIFOYEHBI B MeTaaHanu3 11 uccinenosanuii [7, 8, 12-20].
Bcero 1965 xenmwmH mnpuHsid ydactue. OCHOBHBIE XapakTepucTukud 11 wucciaegoBaHumid,
BKJIIOYAIOIIME AaBTOpa HCCIENOBaHMSA, TOJA MyONMKamuu, IW3ailH HMCCIEJOBAaHUS, KOJIUYECTBO
YYaCTHUKOB, KPUTEPUHU BKJIIOYEHUS M HMCKIIIOUEHHUS, HA3HAUEHHYIO TEPAIlMI0O U CPOKU €€ Hadyaa,
PEXUM U JO3UPOBKY Ha3HAUEHHBIX JICKAPCTBEHHBIX IPENapaToB, IEPBUYHBIE U BTOPUYHBIE HCXO/IbI,
OCHOBHBIE U JOTIOJIHUTENbHBIE Pe3yNbTaThl, peacTaBicHbl B [Ipuiioxennn 1.

Cunre3s pesyabtaToB ucciaenopanuii / Synthesis of study results

Ilepsuunas koneunas mouka: npesxnamncus / Primary endpoint: preeclampsia

Mertaananu3 ¢ ganHbiMd 9 BimoueHHbix PKM mokaszan (pue. 2), 4TO y MalMEHTOK,
npuauMaBmux HMI', camxkaercs puck [19 B cpaBHeHun ¢ kouTpoiasHoi rpynmnoi (OP = 0,74 [0,62;

0,89]; p = 0,001) ¢ ymepenHoii rereporennoctsio (I2= 63 %; p = 0,004).

LMWH Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gris J. C. et al., [15] 10 112 28 112 16.8% 0.29[0.14, 0.64] —
Cris J. C. et al., [16] 10 80 25 80 14.4% 0.31[0.14,0.71] I —
Groom K. M. et al., [7] 18 72 17 77 8.1% 1.18 [0.55, 2.51] —T
Haddad B. et al., [12] 42 122 50 122 21.6% 0.76[0.45,1.27] —=
Kupfermin M. et al., [17] 1 32 8 40 4.5% 0.13 [0.02, 1.09]
Llurba E. et al., [8] 50 144 43 134 19.2% 1.13 [0.68, 1.85] —m—
Martinelli I. et al., [14] 13 63 12 65 6.2% 1.15[0.48, 2.75] L
Rey E. etal., [13] 3 55 13 55 8.1%  0.19[0.05, 0.70]
van Hoorn M. E. et al., [18] 0 16 1 16 1.0% 0.31[0.01, 8.28]
Total (95% CI) 696 701 100.0% 0.66 [0.52, 0.85] <
Total events 147 197

P -2 L2 o, I I I |
Heterogeneity: Chi* = 21.70, df = 8 (P = 0.006); I = 63% o1 o1 o 100

Test for overall effect: Z=3.19 (P = 0.001) LMWH Control

Pucynok 2. Bausnue Hu3KOMONEKyIsapHbIX renapuHoB (HMI') Ha puck mpeskiaMIicuu: JecHOM
rpaduk.

IIpumeuanne: CoObITHS — YMCIIO HACTYIUIEHHs INEPBUYHOTO HMcxoxaa (Tpedknamiicun); Bec — Bec mccienoBaHus B
Mmeraananuze; M—H (Mantel-Haenszel) — cratuctiuecknii Metox pacuera; Fixed — mozens ¢pukcupoBaHHbIX 3()h(HEKTOB;
95 % AU — 95 % noseputenbHbiil nHTEpBaT; Chi? — TecT reteporennoctH; df — crenenn cBo6obr;, P — 3Haunmocts; 12 —
o1leHKa reteporeHHocTH (%); Z, P — o0mmwmii cTaTUCTHYECKN 3HAYMMBIN 3P PEKT.

Figure 2. Effect of low molecular weight heparins (LMWHs) on the risk of preeclampsia: forest plot.
Note: Events — the number of the primary outcome (preeclampsia) onset; Weight — meta-analysis study weight; M—H
(Mantel-Haenszel) — statistical calculation method; Fixed — fixed effects model; 95 % Cl — 95 % confidence interval,
Chi? — heterogeneity test; df —degrees of freedom; P — significance; I> — heterogeneity score (%); Z, P — overall statistically

significant effect.

Ilepsuunas koneunas mouxa: 3adepaiicka pocma niooa / Primary endpoint: fetal growth

restriction
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Meraananu3 ¢ ganHbiMuH 5 BKItoueHHBIX PKM mokazan (puc. 3), 4TO y ManueHTOK,

npunumaBiiux HMI', He cHIKancs puck 3ajepKKu BHyTpryTpoOHoro pa3sutus miona (OP = 0,93

[0,69; 1,25]; p = 0,62) c HE3HAYUTEIBHOU T€TEPOr€HHOCTHIO (I2 =14 %; p =0,32).

LMWH Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Groom K. M. et al., [7] 18 72 17 77  13.5% 1.18 [0.55, 2.51] —
Haddad B. et al., [12] 42 122 50 122 36.0% 0.76[0.45, 1.27] —
Kupfermin M. et al., [17] 2 32 9 40 8.2% 0.23 [0.05, 1.15] B
Llurba E. et al., [8] 50 144 43 134 31.9% 1.13 [0.68, 1.85] —.—
Martinelli I. et al., [14] 13 63 12 65 10.3% 1.15 [0.48, 2.75] —
Total (95% CI) 433 438 100.0% 0.93 [0.69, 1.25] <&
Total events 125 131
Heterogeneity: Chi® = 4.66, df = 4 (P = 0.32); I’ = 14% 50 o1 051 150 1005

Test for overall effect: Z = 0.49 (P = 0.62) LMWH Control

Pucynok 3. Biusinue HuzkomonekysipHbix renapuHoB (HMI') Ha puck 3amepkku pocTa mioja:

JIECHOM rpaduK.

Ipumeuanne: CoObITHA — YKCIIO HACTYIUICHHS MEPBUYHOTO HMcxona (MpeskiamMiicuu); Bec — Bec uccieqoBaHus B
Mmeraananuze; M—H (Mantel-Haenszel) — cratuctiueckuii Meton pacuera; Fixed — mozens ¢pukcupoBaHHbIX 3)(HEKTOB;
95 % JAU — 95 % moeepurenbHbiii uHTEpBai; Chi? — Tect rereporennocty; df — crenenu cBo6obl; P — 3HauMMOCTS; 12 —

orieHka reteporeHHoCTH (%); Z, P — oOmuii CTaTUCTUICCKH 3HAYUMBINA dPPEKT.

Figure 3. Effect of low molecular weight heparins (LMWHs) on fetal growth restriction risk: forest

plot.

Note: Events — the number of the primary outcome (preeclampsia) onset; Weight — meta-analysis study weight; M—H
(Mantel-Haenszel) — statistical calculation method; Fixed — fixed effects model; 95 % Cl — 95 % confidence interval;
Chi? — heterogeneity test; df —degrees of freedom; P — significance; I> — heterogeneity score (%); Z, P — overall statistically

significant effect.

Ilepsuunas koneunas mouka: omcioiika niayenmul / Primary endpoint: placental abruption
Mertaananu3 ¢ jnaHHbIMM 8 BkmoueHHbIX PKM mokaszan (pue. 4), 4TOo y HalMEHTOK,
npunuMaBmux HMT', camxkaercst puck otcnoiiku ianerts (OP = 0,67 [0,52; 0,86]; p = 0,002) co

3HAUMTENBHOM cTenensio rereporennocty (12 =67 %; p = 0,003).

LMWH Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gris J. C. etal., [15] 10 112 28 112 17.0% 0.29 [0.14, 0.64] —_——
Gris J. C. et al., [16] 10 80 25 80 14.6% 0.31[0.14, 0.71] —_—
Groom K. M. et al., [7] 18 72 17 77 8.2% 1.18 [0.55, 2.51] e
Haddad B. et al., [12] 42 122 50 122 21.8% 0.76 [0.45, 1.27] =T
Kupfermin M. et al., [17] 1 32 8 40 4.6% 0.13 [0.02, 1.09]
Llurba E. et al., [8] 50 144 43 134 19.4% 1.13[0.68, 1.85] i o
Martinelli I. et al., [14] 13 63 12 65 6.2% 1.15[0.48, 2.75] I
Rey E. et al., [13] 3 55 13 55 8.2% 0.19 [0.05, 0.70]
Total (95% CI) 680 685 100.0% 0.67 [0.52, 0.86] ‘
Total events 147 196
Heterogeneity: Chi? = 21.47,df = 7 (P = 0.003); > = 67% 0=1 lIO lOOI
Test for overall effect: Z = 3.14 (P = 0.002) : LMWH Control
Pucynok 4. Biausaue HuzkomosekyJsapHbix renapuHoB (HMI') Ha puck OTCIOMKH TIIAIlCHTHI:

JIECHOM rpaduK.
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IIpumeuanne: CoObITUS — YMCIIO HACTYIUICHHs INEPBUYHOTO HMcxoxa (mpedknamicun); Bec — Bec uccienoBaHus B
Mmeraananuze; M—H (Mantel-Haenszel) — cratuctiueckunii Metox pacuera; Fixed — mozens ¢pukcupoBaHHbIX 3()h(HEKTOB;
95 % AU — 95 % moeepurenbHbiid uHTEepBai; Chi? — Tect rereporennocty; df — crenenu cBo6obl; P — 3HaunMOCTSh; 12 —
oIleHKa reteporeHHOCTH (%); Z, P — oOImii cCTaTUCTUYSCKH 3HAYUMBINA dPPEKT.

Figure 4. Effect of low molecular weight heparins (LMWHs) on placental abruption risk: forest plot.
Note: Events — the number of the primary outcome (preeclampsia) onset; Weight — meta-analysis study weight; M—H
(Mantel-Haenszel) — statistical calculation method; Fixed — fixed effects model; 95 % Cl — 95 % confidence interval,
Chi? — heterogeneity test; df — degrees of freedom; P — significance; I? — heterogeneity score (%); Z, P — overall statistically

significant effect.

Ilepsuunas koneunas mouka: 6Hympuympoouas eubenv niooa / Primary endpoint:
intrauterine fetal death

Metaananu3 7 PKU nokazan (puc. 5), craTucThuuecku 3HaunMoe cHibkeHue pucka BITI y
nanueHTok, nonyyasmux HMI', mo cpaBHenuio ¢ kontposbsHoi rpymnmoit (OP = 0,77 [0,65; 0,90]; p
=0,001). Bmecre ¢ Tem HabIr01a1aCh BRIpAXKEHHASI TETEPOrCHHOCTh MEX Ty HccienoBanusamu (I2 =

73 %; p < 0,0001).

LMWH Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Gris ). C. etal., [15] 10 80 25 80 12.3% 0.31[0.14,0.71]
Gris J. C. et al., [16] 10 112 28 112 14.3%  0.29[0.14, 0.64] —_—
Groom K. M. et al., [7] 18 72 17 77 6.9% 1.18 [0.55, 2.51] L
Llurba E. et al., [8] 50 144 43 134 16.3% 1.13[0.68, 1.85] -
Martinelli I. et al., [14] 13 63 12 65 5.3% 1.15 [0.48, 2.75] N L
Pasquier E. et al., [19] 46 138 32 118 12.9% 1.34[0.78, 2.30] T
Shaaban O. M. et al., [20] 40 150 78 150 32.1% 0.34[0.21, 0.54] &
Total (95% CI) 759 736 100.0% 0.69 [0.55, 0.86] <
Total events 187 235

g i2 BT 0, ! Il Il Il
Heterogeneity: Chi* = 29.54, df = 6 (P < 0.0001); I’ = 80% 5ot o1 10 100

Test for overall effect: Z = 3.23 (P = 0.001) LMWH Control

Pucynok 5. Biusnue Huzkomonekymnsipabix renapuioB (HMI') Ha puck BHyTpuyTpoOHOH rubenu
J10/1a; JIECHOM rpaduk.

IIpumeuanne: CoObITHS — YMCIIO HACTYIUICHHs INEPBUYHOTO HMcxoxaa (Tpedknamiicun); Bec — Bec mccienoBaHus B
Mmeraananuze; M—H (Mantel-Haenszel) — cratuctiuecknii Meton pacuera; Fixed — mozens ¢pukcupoBaHHbIX 3()h(HEKTOB;
95 % AU — 95 % moeepurenbHbIid uHTEpBai; Chi? — Tect rereporennoctw; df — crenenu cBo6obl; P — 3HaunMoCTh; 12 —
oneHka rereporeHHocTH (%); Z, P — oOmuii craTHCTHYECKN 3HAYUMBIH 3 EKT.

Figure 5. Effect of low molecular weight heparins (LMWHs) on intrauterine fetal death risk: forest

plot.

Note: Events — the number of the primary outcome (preeclampsia) onset; Weight — meta-analysis study weight; M—H
(Mantel-Haenszel) — statistical calculation method; Fixed — fixed effects model; 95 % Cl — 95 % confidence interval;
Chi? — heterogeneity test; df — degrees of freedom; P — significance; I — heterogeneity score (%); Z, P — overall statistically

significant effect.
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JI71s1 O1IeHKH HAaNMn4usl MyOIMKAIMOHHBIX CMEIICHUH BO BKJIFOYEHHBIX B 0030 HCCIIEIOBAHUSIX
OpUMEHEeH TrpadUuecKuil aHajau3 BOPOHKOOOpa3HBIX JuarpamMMm (puc. 6) ¢ HCIOJIB30BaHHEM

BEIMYMHBI OTHOCUTENbHOTO prucka (OR) u cranmaptroii ommbku (SE).

o SEdoglOR ' 0. SEGOQIOR]

8 011

0.2+

i o f s o : o

61
P P

$uK ans onpea Bop pasHbiii rpaduK Ans onpes HMF Ha

HMTI Ha npeaxknamncuio BHYTPUYTPO6HYI0 rub6ens nnoga

SHBIA Ip

o SEllogiO X 0 SE0gIORD

: 5
S
P pasHbIi rpaguk Ans onpep

HMT Ha 3apepXXKy pocTa nnoga

BopoHKoo6pasHblii rpaduk ans onpegeneHuns snuaHma HMI Ha

OTCIIOﬁKy nnaueHTsbl
Pucynok 6. BoponkooOpasuble rpaduku s OMNpENeNieHUs BIMSHHUS HU3KOMOJEKYISPHBIX
remapuHoB (HMI') na npesknamicuto (I19), BHyTpuyTpoOHyto rubens mioaa (BI'TI), 3agepxky

pocta mioxaa (3PII), orcnoiiky mamnenTst (OIT).

Hpumeuanune: OR — otHOmIeHNEe 1aHCcOB; SE — crannaptHas ommoOka; SE(log[OR]) — cranmaptHast ommoka orapudma

OTHOLICHHA IIIaHCOB (OHpeHGHﬂCT 0oJiee U MeHeEE TOYHBIE U KpYyIIHbIC I/ICCJ'ICZ[OBaHI/Iﬂ).

Figure 6. Funnel plots to determine effect of low molecular weight heparins (LMWHs) on
preeclampsia (PE), intrauterine fetal death (IFD), fetal growth restriction (FGR), and placental
abruption (PA).

Note: OR — odds ratio; SE — standard error; SE(log[OR]) — standard error of the logarithm of the odds ratio (determines

more and less accurate and large studies).

Ha BopoHkooOpa3Hoii auarpamme oTHocuTelbHOro pucka paszsurtus 119, OII, BITI, 3PII
OO0JIBIIMHCTBO MCCIIEA0BAaHNN CKOHIIEHTPUPOBAHbI B BepXHel yacTu rpaduka. B cpeaneil u HuxHeil
4acTH Tpaduka OTCYTCTBYIOT pe3yJbTaThl CIIpaBa OT CPEAWHHON JMHHUH, OTPaKAIOIIEH CpeIHUMA
pasmep s¢¢ekra. Habmomaemas acummerpus rpaduka MOXKET YKa3blBaTb Ha BO3MOXKHYIO
nyOIMKALMOHHYIO TPEAB3STOCTh, KOT/Ia MCCIIEI0BAaHMsI, HE TIOKA3aBILIHUE MOJIOXKUTEIBHOTO 3 dekra
HMI', Morau octarbcsi HEOMYOJIMKOBAaHHBIMHU. JTO 3aCTaBIIIET C OCTOPOKHOCTBIO OTHOCHUTBCS K
0000IIIEHHOM OIIEHKE MOJI0KUTETHHOTO dhdexTa Teparnun HMI'.

Onenka pucKka cHUCTeMaTHdecko ommuOku Bo BrmodeHHbIX PKW  mpoBomunace ¢
ucnons3oBanueM uHcTpymeHta Cochrane Risk of Bias 2.0 m oxBarbiBana JOMEHBI TeHEpalluu

CquaﬁHOﬁ OoCICA0BATCIIbHOCTHU, COKPBITHSA paCIIpCACICHUA, OCIICIINICHUS YHaCTHUKOB U IICPCOHAJIA,
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OCJICIUICHUA OLICHKHM HCXOJO0B, IIOJHOTBI AaHHBIX O PE3yjbTaTax, I/136I/IpaTeJ'H>HOFO OCBCIICHUA
HCXOO0B M ApYyIuX IMOTCHHUAJBHBIX HWCTOYHHUKOB CMCIICHHA. CBOI[HLIC PE3YJIbTAThl OLICHKU

MPEJICTABICHBI HA PUCYHKE 7.
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Pucynok 7. I'paduku 1151 BU3yaau3amuy OIEHKH pUCKa CMEIICHHH.
Figure 7. Plots for visualizing the assessment of risk of bias.

B OonbumivHCTBE BKIIOYEHHBIX MCCICIOBAHUN HCIOJb30BaHbl aJCKBATHBIE METO/IbI
reHepaluy cily4yaiiHOM MOCIeI0BaTENbHOCTH, YTO MO3BOJIMIO KIACCU(PHUIIMPOBATh PUCK CMKILIKHUS
BbIOOpa (aHri. selection bias) B gaHHOM JOMEHE Kak HH3KHH. B psge myOmukamuii meton
paHoMuU3anuy ObLT OMUCAaH HEAOCTATOYHO MOJIPOOHO, B CBSA3H C UM PUCK CMEIICHHS OI[CHUBAJICS
KaK HESICHBIU.

BonpmmHCTBO MCCIIeIOBaHNNM UMENTH OTKPBITHIN nu3aiiH. OMHAKO, YYUTHIBas O0OBEKTUBHBINA
xapaktep neppuaHbIXx ucxo0B (119, 3PII, BITI, OII), puck cuctemMaTudecKon OMMOKH, CBSI3aHHBIN
C OTCYTCTBHEM OCJICIJICHUSI YYaCTHHUKOB, IMEpPCOHATIa M OLIEHKH HMCXOJOB, OBLI PACIEHEH Kak
HESICHBIM.

AHanu3 MOJHOTHI JaHHBIX MOKa3al, YTO B OOJIBIIMHCTBE UCCIEIOBAHUMN OIS BBIOBIBIIUX
y4acTHUI] Oblla HU3KOW M COMOCTaBUMOW MEXIy TpynnaMud. B OTIENbHBIX HUCCIIEOBAHUSIX
OTCYTCTBHE JICTATBHON MH(POPMAITUHU O MMPUYNHAX BHIOBIBAHUS 00YCIIOBUIIO HESCHYIO OIICHKY PHCKa
OIIMOKY M3-3a CIIY9aliHOTO BBIOBIBAHMSI YIaCTHUII (aHTJI. attrition bias).

Onenka n30UpaTenbHOTO OCBEIEHUS UCXOI0B HE BBISBUIIA SIBHBIX MTPU3HAKOB CEICKTUBHOM
myOIMKaluu pe3ybTaToB, OJHAKO OTCYTCTBHE JOCTYIHBIX MPOTOKOJIOB JIA psiia MCCIeAOBaHUN
OTPaHUYMBAJIO BO3MOXHOCTh OKOHYATEIHHON BepU(DUKAIIMU, YTO OOYCIOBUIIO KJIACCHU(UKAIUIO
pHUCKa CMEILEHUsI PETUCTPALIUU PE3YyIbTaTOB (aHTJI. reporting bias) Kak HESICHOTO.

B menom, mo GONBIIMHCTBY JOMEHOB PUCK CHUCTEMATHYECKOW OMIMOKM BO BKIIOYEHHBIX
MCCIIETOBAaHMIX OLIEHWBAJICS KaK HU3KWW WM HEACHBIM, 0e3 mpeoOiasaHusi TOMEHOB C BBHICOKHM

PUCKOM CMCIICHUS.
Oo0cy:xknenue / Discussion

OcHosnble BbIBOAbI / Key findings

[IpoBencHHBI  aHAJIU3  COBPEMEHHBIX  JIMTEPATYPHBIX  JAHHBIX  JEMOHCTPUPYET
HEOJTHO3HAYHOCTh U CIJIOKHOCTh Bompoca o npumeHeHun HMI mis mpodunaktuku ITAO y
OepeMEeHHBIX U3 TPYIII BHICOKOTO PUCKA 110 Pa3BUTHIO JAHHBIX OCIOKHEHUH.

Pe3ynbTaThl HMccnenoBaHUN CBUAETENBCTBYET O TOM, YTO Yy JKEHIIMH 0e3 TpomOodumuun
npumenenne HMI' cmocoOcTByeT cHibkeHuio pucka Bo3HukHOBeHus 113, BITI u OII. Ognako
Baussnue HMIT Ha mnpodunakTHKy 3aAepXKU BHYTPUYTPOOHOTO pa3BUTHs IUIOJA OCTaeTcs
MIPOTUBOPEUYUBBIM. Pe3ysibTaThl HE BBISIBUIM CTATUCTUYECKH 3HAYUMOTO MIPEUMYIIECTBA PYTHHHOTO
HasHaueHnss HMI' s npepoTBpamenus penuinBa 3TOro OCJIOKHEHUs. ITO CTaBUT O] COMHEHHUE
YHHUBEpCAIbHBIN MOAXO0] K MPO(PUIAKTHKE U IOJUYEPKUBAET T'eTepOreHHOCTh nartorenes3a 3PI1.

CpaBHeHnue ¢ cymecTByromieii mureparypoii / Comparison with available literature
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[lonydyeHHble B HalleM MeTaaHallM3€ pPE3yJbTaThl IO3BOJSIOT 3aHATH OMNPEICIICHHYIO
MO3MIIMI0O B paMKax CyIIECTBYIOLIeH Hay4yHOH nuckyccuu o ponu HMIT B mpodunaktuke ITAO.
CpaBHEHHE C CYIIECTBYIOIIEH JUTEpaTypOd BBISABISET KaK 30HBI KOHCEHCyCa, TaKk W 00JacTu
METOJIOJIOTUYECKUX PACXOKICHUHN, TPEOYIOIINX UHTEPIPETAIIH.

Hamwu BeiBoBI 0 cHukeHnu pucka [19 u OII cornmacyrores ¢ JaHHBIMM CUCTEMAaTHYECKOTO
o0630pa u Meraanaimza M.A. Rodger ¢ coaBt. (2016) [1]. DTOT MeTaaHAIM3 WHAMBHIYATbHBIX
JAHHBIX MAIUEHTOK IPOJAEMOHCTPUPOBAN TMOJb3Y Yy JKEHIIMH C AaHAMHE30M IUIALEHTApHBIX
OCIIO)KHEHUH, 0cOOeHHO B rpyrre pucka ¢ npeamectBytomeid OIl nnu panneit 3PI1. Ognako Ham
aHaJIN3 BBISIBUJI 0OJIee BBIPAKCHHBIM M CTaTUCTUYECKH 3HAaYUMBIN 3 dexT B oTHOomenun BITI. DTo
PacX0XIeHUE MOKET OBITH OOBSICHEHO TEM, UTO B HAIll 0030p BOILIN 00JIee O3IHUE UCCIICAOBAHMS,
a TaKkKe TeM, YTO MBI UCCIIEIOBAIIN TMOMYJISIIUN MAUEHTOK 0e3 TpoMOOop MmNy, Tie MIeHOTPOITHBIC
addexter HMI' Moriu nposiBUTHCS 60Jiee OTYETIINBO.

Hammm BBIBOJBI MOATBEPKIAIOT pe3ysbTaThl MUIOTHOro uccinenaoBanus J.-C. Gris ¢ coasT.
(2010), MOCBSIIEHHOTO XEHIIMHAM C OTsAromeHHbM aHamHe3oM 1o OII [16], koTopoe moka3zaino
BIIEYATJISAIOLEE CHUYKEHHUE PUCKA €€ IIOBTOPHOI'O Pa3BUTHS U MOCIIENy0MUX 6epemeHHocTsX (12,5
% npotuB 31,3 %). Hamwm pe3ynbTatsl 1uig ykazanHoro ucxona (OP =0,73) monHoCThIO cornacyoTes
C 3THMH JaHHBIMU. AHajornyHo, pabora M. Kupferminc ¢ coart. (2011) nmpoaemoHcTprpoBaia
3HauyuMoe CHIbKeHue 4yacToThl Tsokenod [ID m OIl Ha ¢one tepanmuum HMI' [17], yuemy Taxxke
COOTBETCTBYIOT HAalll BHIBOBI.

Baxxno ormetuth ponb aneruncanunuioBoit kucioTel (ACK) kak kirodueBoro cpeacrtsa
npopmnaktukn 119 [21]. Bo MHOrMX BKIIOYEHHBIX B JIaHHBIH CHCTeMaTHUYeCKUil 0030p
uccnenoBanusx ACK Obuia mpemnapaToM CpaBHEHMsI MM BXOJMJIa B CXEMY T€paluu KOHTPOJIbHOM
rpynnsl. BozHukaer rumote3a o Oombiiei s¢¢exkruBHoctH komOuHaiuu HMIT ¢ ACK, uyem
monotepanuss ACK. Pe3ynpTarsl Hamero o63opa, a Takke JaHHble MeTaaHanu3a M.A. Rodger ¢
coaBT. (2016) [1], cBumetenbcTBYIOT O ToM, yto KomOuHauus HMI' ¢ ACK moxeT mpuHectu
JIOTIOJIHUTENBHYIO TOJIb3Y, OCOOCHHO Yy KEHIIMH ¢ Hauboiiee TSHKeIbIMU (popMaMM IMIalieHTapHBIX
ocnoxkHeHu# B anamHe3e (Hanpumep, OII). B To e Bpems Takue nccinenoanus, kak B. Haddad ¢
coant. (2016) [12] u K.M. Groom ¢ coaBt. (2017) [7] He BBISIBIIIA IPEUMYIIECTB KOMOMHAIIUY HAJT
ACK B nenom. Takum o6pazom, pemienue o gobasinennn HMI k ACK, mo-BuaumMomy, 10IKHO OBITH
MEPCOHANN3UPOBAHHBIM U YUUTHIBATh KOHKPETHBIN MPO(UIIL pUCcKa NAIMEHTKH, B IEPBYIO OYepeh
THUII IPEIIECTBYIOLIETO OCIOKHEHHUSI.

CuiibHble cTOPOHBI U orpannyenns / Strengths and limitations

CunpHON CTOPOHOHM HAILIEr0 MCCIENOBaHUS SBISETCS BKIodeHue peneBaHTHbIX PKU, B
KOTOPBIX IeJICHaNpaBiIeHHO oleHnBasiock Biusaue HMI Ha TTAO y xeHmun 6e3 TpoMOoduIny,

YTO TO3BOJWIO C(HOKYCHpPOBATbCSl HAa KOHKpeTHOW mnomyisuuu. [IpoBeneHHBIH aHanmu3 Bcex
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KJIIOYEBBIX HCXOAO0B 0 OTAEIBbHOCTH MPEAOCTABISAET AeTallbHYI0 KapTuHy 3¢ dexkruBHocty HMI™ 1
ux Biausinug Ha [TAO.

OpHaxo BBISIBIIEHHAs 3HAUUTEIbHAS FETEPOT€HHOCTh B METaaHAJIM3axX 110 OCHOBHBIM HCX0JaM
(IT3, BITI, OII) orpaHu4WBaeT HAJAEKHOCTh CYMMApHBIX OIICHOK W YyKa3bIBacT Ha BIUSHHE
HEYYTEeHHBIX (DakTOpoB (mpuMeHeHue pa3Hbix npenapatoB HMIT u  103upoBOK, pa3Has
MPOJIOJKUTEIIEHOCTh TEPATIHH ).

AHanu3 BOpOHKOOOPa3HBIX TpaMKOB BISBUI MPU3HAKU MOTEHIIMAIHHON MyOIMKAIIMOHHOMI
IPEB3ATOCTU. ACUMMETPUSI IPaMKOB MO3BOJISET IPEANONI0KUTE, YTO HEOOIbILINE UCCIIEAOBAHMS C
OTPULIATEJIBHBIMU  pe3yJbTaTaMU MOINIM OBITh HE OIYyOJMKOBAaHbI, YTO MOIJIO IIPUBECTH K
3aBBIICHUIO CyMMapHOro 3ddekra. OOmmit 00beM BBIOOPKH MOXKET OBITh HEIOCTATOYHBIM IS
BBISIBIICHUSI YMEPEHHBIX, HO KIMHMYECKH 3HA4MMBIX 3¢¢ekroB. Kpurepun mmarnoctuku 3PII
BapbUPOBAINCH B PA3HBIX UCCIENOBAHUAX, YTO MOIJIO MOBJIMATH HA COIIOCTABUMOCTb PE3YJIbTATOB 110
3TOMY MCXO.Y.

Psin uccnenoBanumii, B KOTOPBIX ObliIa MPOAHATM3UPOBAaHA BO3MOXKHOCTH podrtaktiuky BITI,
HE cOo00IIaeT 0 CpoKax rudesu IUI0I0B, UX TOPOKAX PA3BUTHUS M PE3YJIbTaTaX KapHOTUIIHPOBAHHUS,
7100 MpeIoCTaBISIET TOIBKO OTPaHUUYEHHYIO0 HH(POPMALIUIO.

HeoqHOpoAHOCTH pe3ysbTaToOB U NMPU3HAKU CUCTEMATHYECKON OMIMOKU MOJYEPKUBAIOT, YTO
pemienne o HazHaueHun HMI' nomxHO mpuHuMaThes MHAUBUAYaIbHO. [lonoxuTenbHblil a¢ ekt
HauboJee BoIpakeH B oTHoweHuH Takoro ITAO, kak OIl. Dddext B otHomenuu 119 u BI'TI xots u
CTaTUCTHYECKH 3HAYUM, TpeOyeT UHTEPIIPETALMH C YIETOM OTpaHUYEHUHN HCCIIeI0BaHMUS.

OtcytctBre 3¢ ¢dekra B orHomenun 3PIT nmpeanonaraer, 4To nmaToreHe3 3TOr0 OCIOKHEHHUS
MOKET B MEHBUIEH CTENEeHM 3aBUCETh OT TPOMOOPUINYECKUX MEXAHU3MOB, Ha KOTOPbIE HallEIEHbI
HMT', unu xe tpeOyeT Oosiee paHHETO Haydaja Teparuu, Ha dTane mianentanun. Kpome Toro, mpu
MOCTIETYIOIIEM aHAJIN3€E T0JKHBI OBITh YUTEHBI CPOKH Pa3BUTHS 33JI€pKKH BHYTPHYTPOOHOTO POCTa,
orpeeNsonme ee GeHOTHII.

[IpoBeneHHas oljeHKa pUCKAa CHCTEMAaTHYECKOW OIIMOKU CBHJIETENBCTBYET O MPHEMIIEMOM
METOA0JOTHYECKOM KadecTBe BKIHOYEHHbIX PKU. OtcyTcTBHE TOMUHHPYIOIIETO BBICOKOTO pUCKA
CMEILEHUSI IO KIIOUEBBIM JOMEHAM MOJJEPKUBAET BHYTPEHHIOI BaJIMIHOCTh IIOJYYEHHBIX
pE3yJIbTATOB.

OCHOBHBIMU ~ METOJIOJIOTMYECKUMHU  OTPAaHWYEHUSIMH  SIBJSUIMCH  OTKPBITHIM  JM3aiiH
WCCIIETIOBAaHUM M HENOJHOTAa OTYETHOCTH IO OTAENbHBIM acleKTaM pPaHJIOMH3alUU U COKPBITUS
pacrnipenenenusi. OHaKo, yYUThIBasi 00BbEKTHBHBIN XapaKTep NEePBUYHBIX UCXO0B, BIUSHHUE TaHHBIX
(akTOpPOB HA PETUCTPAIUIO COOBITHIA U HaIlpaBlIeHHE YPPEKTa MPEICTABIAETCS OTPAHUUCHHBIM.

Takum oOpa3oM, pe3yapTaTbl MeTaaHalIM3a CJIEIyeT MHTEPIPEeTUPOBAaTh C Y4YETOM

BBISIBJICHHBIX METOJOJOTMYECKUX OCOOCHHOCTEH, NpH 5TOM TOJy4YeHHbIe OIEHKH IPdekrTa
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IPEJCTABISAIOTCS  yYCTOMUMBBIMU B OTHOUIEHWM HAINPABICHHUsS BO3ICUCTBUS, HO TpPeOYIOT
OCTOPOXKHOCTH TPHU KOJUYECTBEHHON HMHTEpIpeTaluy BeNWYMHBI dpdekTa. i OKOHYATEIbHOTO
nposicienuss poou HMIT B mpodunaktuke I[TAO HeoOxomumbl HOBble KpymHble PKU ¢
YHU(PULIUPOBAHHBIMHU ITPOTOKOJIAMH, CTPATU(UIMPOBAHHBIE 10 THUIIAM MPEBbIIYIINX OCI0KHEHUH,

1 BKIIOYCHHUEC B aHAJIN3 JAHHBIX HGOHY6J'II/IKOB3HHBIX I/ICCJ'IGI[OBaHI/II‘/'I.
3akaouyenue / Conclusion

Knunnyeckoe 3HaueHHe Hamero o030pa M IMOJIyYEHHBIX pEe3yJIbTaTOB BAXKHO C MO3ULUHU
BHepeHus B npakTuKy Tepanuu HMI™ s npodunaktiku [TAO kax y )KEHIIUH ¢ BBICOKHM PUCKOM,
CBSI3aHHBIM C HEOJArOMpPUATHBIM aKyIIEPCKUM aHAMHE30M ILIAIleHTAPHBIX OCJIOKHEHUU (paHHSSA
I15, 3PIL, BI'TIL, OIl), Tak U y MamuMeHTOK C BBICOKMM pHCKOM pa3BuTHs [ID mo pesynbratam
KOMOWHUPOBAHHOTO CKpUHHHTA | TpuMecTpa GepeMEeHHOCTH.

Pe3ynbTaThl MeTaaHanu3a 1eMOHCTPUPYIOT CHIDKEeHUE pucka pa3zButus [TAO, takux kak [19,
3PII u OII. Onnako Bnusaue HMI™ na npodunaktuxy 3PII ocraercs nuckyradbensubiM. [IpoBenenue
MHoroueHtpoBbix PKM ¢ mocnenyromuM [eTaqbHBIM aHaJUW30M HMX pPe3yJbTaTOB IO3BOJIUT

ONPEACIINTh LIEJIEBYI0 TPYIILY MAaUUMEHTOB, Y KOTOpbIX NpuMmeHeHne HMI' sBusercss KIMHUKO-

[IaTOT€HETUYECKU 000CHOBAHHBIM MeToA0M Ipodunaktuku [TAO.

NHO®OPMAIIUA O CTATBE

ARTICLE INFORMATION

Hocrynuia: 16.02.2026.
B nopadorannom Buge: 10.04.2026.
[punsara k neuyatu: 21.04.2026.
OnyouaunkoBana: 29.04.2026.

Received: 16.02.2026.
Revision received: 10.04.2026.
Accepted: 21.04.2026.
Published: 29.04.2026.

BkJax aBTopoB

Author’s contribution

Bce aBTOpHI IpHHMMAIH paBHOE y4yacTHe B cOope, aHanm3e
U MHTEPIPETaluy JaHHBIX.

All authors participated equally in the collection, analysis
and interpretation of the data.

Bce aBTOpBI mpounTanM W YTBEPAWIM OKOHUYATEIbHBIN
BapUaHT PYKOIHCH.

All authors have read and approved the final version of the
manuscript.

KondmkT HHTEpEecoB

Conflict of interests

ABTOpBI 3asBIISIIOT 00 OTCYTCTBHH KOH(UIMKTa HHTEPECOB.

The authors declare no conflict of interest.

PDuHAHCHPOBaHHE

Funding

ABTOpBI ~ 3asBISIOT 00  OTCYTCTBHH
MOJIEPIKKH.

(huHAHCOBOH

The authors declare no funding.

OHJIaHH-KOHTEHT

Online content

OuyaliH-BepCcHsl COJICPIKUT JIOTOJHUTEIbHBIE MaTepHaIbl,
JIOCTYTIIHBIE Ha calTe JXypHana https:/gynecology.su Ha
cTpaHune myoOnukamuu  https://doi.org/10.17749/2313-
7347/0b.gyn.rep.2026.739.

Hpunnoxenne 1. XapakTepuCcTHKa BKIFOYCHHBIX
NalUEeHTOK.

The online version contains supplementary material
available at the journal website https://gynecology.su at the
paper webpage https://doi.org/10.17749/2313-
7347/0b.gyn.rep.2026.739.

Appendix 1. Characteristics of included patients.

KommenTapmii u3naresst

Publisher’s note

Copepxamuecss B JTOHW MyOJWKAIMM  YTBEPKICHUS,
MHEHUSI W JaHHbIe OBUIM CO3JIaHBI €€ aBTOpaMH, a He
m3parenbctBoM MPBUC (OO0 «MMPBUCY). M3naTenscTBO
HUPBUC cuumaeT ¢ cebs OTBETCTBEHHOCThL 3a JH00O0I
yiep0, HAHECCHHBIH JIFOJISIM WJIA HMYIIECTBY B PE3yJIbTaTe
WCTOJIB30BaHUs JIFOOBIX WICH, METOJIOB, MHCTPYKIMHA WA
MIPENapaToB, YIIOMSHYTHIX B IYOIUKAIHH.

The statements, opinions, and data contained in this
publication were generated by the authors and not by IRBIS
Publishing (IRBIS LLC). IRBIS Publishing disclaims any
responsibility for any injury to peoples or property resulting
from any ideas, methods, instructions, or products referred
in the content.

IIpaBa u moJaHOMOYHS

Rights and permissions

OO0 «MPBUC» obnamaer MUCKIOYNTEIBHBIMU TIPaBAMU
Ha 3Ty CTaThio 1o J[oToBOpY ¢ aBTOpoM (aBTOpamu) WIH

IRBIS LLC holds exclusive rights to this paper under a
publishing agreement with the author(s) or other



https://gynecology.su/
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2026.739
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2026.739
https://gynecology.su/
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2026.739
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2026.739

17

JIpYTHM

npaBooOnanareneM  (mpaBooOmamarersimu). | rightsholder(s). Usage of this paper is solely governed by

HUcnons3oBanue 9TOM CTaTbH perynupyetcs | the terms of such publishing agreement and applicable law.
UCKJIFOUUTENIBHO  ycloBUsMH  3Toro  JloroBopa u
JICHCTBYIOIUM 3aKOHOIATSIHCTBOM.

Jluteparypa:

1.

Rodger M.A., Gris J.-C., de Vries J.I.P. et al. Low-molecular-weight heparin and recurrent
placenta-mediated pregnancy complications: a meta-analysis of individual patient data
from randomised controlled trials. Lancet. 2016;388(10060):2629-41.
https://doi.org/10.1016/S0140-6736(16)31139-4.

van Rijn B.B., Hoeks L.B., Bots M.L. et al. Outcomes of subsequent pregnancy after first

pregnancy with early-onset preeclampsia. Am J Obstet Gynecol. 2006;195(3):723-8.
https://doi.org/10.1016/].2j0g.2006.06.044.

MumnaeBa E.A., llImakoB P.I'. CpaBHUTENbHBIN aHAIN3 PA3IMYHBIX CXeM MPO(UIAKTUKA

II1anCHTa-aCCOIUHUPOBAHHBIX OCJIOKHEHUM Y KCHIIUH U3 TPYIIIbl BBICOKOTO PHCKA.

Axywepcmeo u eunexonozus. 2022;(12):83-9. https://doi.org/10.18565/aig.2022.150.

4. Chen J., Huai J., Yang H. Low-molecular-weight heparin for the prevention of preeclampsia

in high-risk pregnancies without thrombophilia: a systematic review and meta-analysis.

BMC Pregnancy Childbirth. 2024;24(1):68. https://doi.org/10.1186/s12884-023-06218-9.

5. Bates S.M., Greer .A., Middeldorp S. et al. VTE, thrombophilia, antithrombotic therapy,

and pregnancy: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American
College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest.
2012;141(2 Suppl):e691S—e736S. https://doi.org/10.1378/chest.11-2300.

6. Reducing the Risk of Venous Thromboembolism during Pregnancy and the Puerperium

(Green-Top Guideline No.37a). Royal College of Obstetricians and Gynaecologists, 2015.
40 p. Pexum pocryma: https://www.rcog.org.uk/media/qejthcaj/gtg-37a.pdf. [/lata
obpamenus: 15.01.2026].

Groom K.M., McCowan L.M., Mackay L.K. et al.; Enoxaparin for Prevention of
Preeclampsia and Intrauterine Growth Restriction Trial Investigator Group. Enoxaparin for
the prevention of preeclampsia and intrauterine growth restriction in women with a history:
a randomized trial. Am J Obstet Gynecol. 2017;216(3):296.e1-296.e14.
https://doi.org/10.1016/j.aj0g.2017.01.014.

8. Llurba E., Bella M., Burgos J. et al. Early prophylactic enoxaparin for the prevention of

preeclampsia and intrauterine growth restriction: a randomized trial. Fetal Diagn Ther.

2020;47(11):824-33. https://doi.org/10.1159/000509662.



https://pubmed.ncbi.nlm.nih.gov/?term=de+Vries+JIP&cauthor_id=27720497
https://doi.org/10.1016/S0140-6736(16)31139-4
https://pubmed.ncbi.nlm.nih.gov/?term=Hoeks+LB&cauthor_id=16949403
https://pubmed.ncbi.nlm.nih.gov/?term=Bots+ML&cauthor_id=16949403
https://doi.org/10.1016/j.ajog.2006.06.044
https://doi.org/10.18565/aig.2022.150
https://doi.org/10.1186/s12884-023-06218-9
https://doi.org/10.1378/chest.11-2300
https://www.rcog.org.uk/media/qejfhcaj/gtg-37a.pdf
https://doi.org/10.1016/j.ajog.2017.01.014
https://doi.org/10.1159/000509662

18
9. Tao D.A., Haguuckas M.IO., CyBopos A.IO. u ap. bazoBsie acniekTsl MeTa-aHanu3a. Yacte
2. Ceuenosckuii  eecmuux.  2024;15(2):4-12.  https://doi.org/10.47093/2218-
7332.2023.14.1.4-14.

10. Higgins J.P., Thompson S.G. Quantifying heterogeneity in a meta-analysis. Stat Med.
2002;21(11):1539-58. https://doi.org/10.1002/sim.1186.
11. Page M.J., McKenzie J.E., Bossuyt P.M. et al. The PRISMA 2020 statement: an updated

guideline for reporting systematic reviews. BMJ. 2021;372:n71.
https://doi.org/10.1136/bmj.n71.
12.Haddad B., Winer N., Chitrit Y. et al.; Heparin-Preeclampsia (HEPEPE) Trial

Investigators. Enoxaparin and aspirin compared with aspirin alone to prevent placenta-
mediated pregnancy complications: a randomized controlled trial. Obstet Gynecol.

2016;128(5):1053—-63. https://doi.org/10.1097/A0G.0000000000001673.

13.Rey E., Garneau P., David M. et al. Dalteparin for the prevention of recurrence of placental-
mediated complications of pregnancy in women without thrombophilia: a pilot randomized
controlled trial. J Thromb Haemost. 2009;7(1):58—64. https://doi.org/10.1111/].1538-
7836.2008.03230.x.

14. Martinelli 1., Ruggenenti P., Cetin I. et al.; HAPPY Study Group. Heparin in pregnant
women with previous placenta-mediated pregnancy complications: a prospective,
randomized, multicenter, controlled clinical trial. Blood. 2012;119(14):3269-75.
https://doi.org/10.1182/blood-2011-11-391383.

15.Gris J.-C., Chauleur C., Molinari N. et al. Addition of enoxaparin to aspirin for the
secondary prevention of placental vascular complications in women with severe pre-
eclampsia. The pilot randomised controlled NOH-PE trial. Thromb Haemost.
2011;106(6):1053—-61. https://doi.org/10.1160/TH11-05-0340.

16. Gris J.-C., Chauleur C., Faillie J.-L. et al. Enoxaparin for the secondary prevention of
placental vascular complications in women with abruptio placentae. The pilot randomised
controlled NOH-AP trial. Thromb Haemost. 2010;104(4):771-9.
https://doi.org/10.1160/TH10-03-0167.

17. Kupferminc M., Rimon E., Many A. et al. Low molecular weight heparin versus no
treatment in women with previous severe pregnancy complications and placental findings
without thrombophilia. Blood Coagul  Fibrinolysis. 2011;22(2):123-6.
https://doi.org/10.1097/MBC.0b013e328343315c.

18. van Hoorn M.E., Hague W.M., van Pampus M.G. et al.; FRUIT Investigators. Low-

molecular-weight heparin and aspirin in the prevention of recurrent early-onset pre-


https://doi.org/10.47093/2218-7332.2023.14.1.4-14
https://doi.org/10.47093/2218-7332.2023.14.1.4-14
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1097/AOG.0000000000001673
https://doi.org/10.1111/j.1538-7836.2008.03230.x
https://doi.org/10.1111/j.1538-7836.2008.03230.x
https://doi.org/10.1182/blood-2011-11-391383
https://doi.org/10.1160/TH11-05-0340
https://doi.org/10.1160/TH10-03-0167
https://doi.org/10.1097/MBC.0b013e328343315c

19
eclampsia in women with antiphospholipid antibodies: the FRUIT-RCT. Eur J Obstet
Gynecol Reprod Biol. 2016;197:168-73. https://doi.org/10.1016/j.ejogrb.2015.12.011.

19. Pasquier E., de Saint Martin L., Bohec C. et al. Enoxaparin for prevention of unexplained

recurrent miscarriage: a multicenter randomized double-blind placebo-controlled trial.
Blood. 2015;125(14):2200-5. https://doi.org/10.1182/blood-2014-11-610857.
20. Shaaban O.M., Abbas A.M., Zahran K.M. et al. Low-molecular-weight heparin for the

treatment of unexplained recurrent miscarriage with negative antiphospholipid antibodies:
a randomized controlled trial. Clin App! Thromb Hemost. 2017;23(6):567-72.
https://doi.org/10.1177/1076029616665167.

21.Xiong Z., Jiang S., Yuan Z. et al. Network meta-analysis: comparative efficacy of diverse

aspirin dosages and heparin in mitigating placenta-mediated pregnancy complications.

BMC Pregnancy Childbirth. 2025;26(1):85. https://doi.org/10.1186/s12884-025-08525-9.

References:

1. Rodger M.A., Gris J.-C., de Vries J.I.P. et al. Low-molecular-weight heparin and recurrent
placenta-mediated pregnancy complications: a meta-analysis of individual patient data
from randomised controlled trials. Lancet. 2016;388(10060):2629-41.
https://doi.org/10.1016/S0140-6736(16)31139-4.

2. van Rijn B.B., Hoeks L.B., Bots M.L. et al. Outcomes of subsequent pregnancy after first
pregnancy with early-onset preeclampsia. Am J Obstet Gynecol. 2006;195(3):723-8.
https://doi.org/10.1016/j.aj02.2006.06.044.

3. Minaeva E.A., Shmakov R.G. Comparative analysis of different regimens for the
prevention of placenta-associated complications in high-risk women. [Sravnitel'nyj analiz
razlichnyh skhem profilaktiki placenta-associirovannyh oslozhnenij u zhenshchin iz
gruppy vysokogo riskal. Akusherstvo i ginekologiya. 2022;(12):83-9. (In Russ.).
https://doi.org/10.18565/aig.2022.150.

4. ChenJ., Huai J., Yang H. Low-molecular-weight heparin for the prevention of preeclampsia
in high-risk pregnancies without thrombophilia: a systematic review and meta-analysis.
BMC Pregnancy Childbirth. 2024;24(1):68. https://doi.org/10.1186/s12884-023-06218-9.

5. Bates S.M., Greer .A., Middeldorp S. et al. VTE, thrombophilia, antithrombotic therapy,

and pregnancy: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American
College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest.
2012;141(2 Suppl):e691S—e736S. https://doi.org/10.1378/chest.11-2300.

6. Reducing the Risk of Venous Thromboembolism during Pregnancy and the Puerperium

(Green-Top Guideline No.37a). Royal College of Obstetricians and Gynaecologists, 2015.


https://doi.org/10.1016/j.ejogrb.2015.12.011
https://doi.org/10.1182/blood-2014-11-610857
https://doi.org/10.1177/1076029616665167
https://doi.org/10.1186/s12884-025-08525-9
https://pubmed.ncbi.nlm.nih.gov/?term=de+Vries+JIP&cauthor_id=27720497
https://doi.org/10.1016/S0140-6736(16)31139-4
https://pubmed.ncbi.nlm.nih.gov/?term=Hoeks+LB&cauthor_id=16949403
https://pubmed.ncbi.nlm.nih.gov/?term=Bots+ML&cauthor_id=16949403
https://doi.org/10.1016/j.ajog.2006.06.044
https://doi.org/10.18565/aig.2022.150
https://doi.org/10.1186/s12884-023-06218-9
https://doi.org/10.1378/chest.11-2300

20
40 p. Available at: https://www.rcog.org.uk/media/qejthcaj/gtg-37a.pdf. [Accessed:
15.01.2026].

7. Groom K.M., McCowan L.M., Mackay L.K. et al.; Enoxaparin for Prevention of
Preeclampsia and Intrauterine Growth Restriction Trial Investigator Group. Enoxaparin for
the prevention of preeclampsia and intrauterine growth restriction in women with a history:
a randomized trial. Am J Obstet Gynecol. 2017;216(3):296.e1-296.e14.
https://doi.org/10.1016/j.aj0g.2017.01.014.

8. Llurba E., Bella M., Burgos J. et al. Early prophylactic enoxaparin for the prevention of
preeclampsia and intrauterine growth restriction: a randomized trial. Fetal Diagn Ther.
2020;47(11):824-33. https://doi.org/10.1159/000509662.

9. Tao E.A., Nadinskaia M.Yu., Suvorov A.Yu. et al. Basic aspects of meta-analysis. Part 2.

[Bazovye aspekty meta-analiza. Chast' 2]. Sechenovskij vestnik. 2024;15(2):4-12. (In
Russ.). https://doi.org/10.47093/2218-7332.2023.14.1.4-14.

10. Higgins J.P., Thompson S.G. Quantifying heterogeneity in a meta-analysis. Stat Med.
2002;21(11):1539-58. https://doi.org/10.1002/sim.1186.
11. Page M.J., McKenzie J.E., Bossuyt P.M. et al. The PRISMA 2020 statement: an updated

guideline for reporting systematic reviews. BMJ. 2021;372:n71.
https://doi.org/10.1136/bmj.n71.
12.Haddad B., Winer N., Chitrit Y. et al.; Heparin-Preeclampsia (HEPEPE) Trial

Investigators. Enoxaparin and aspirin compared with aspirin alone to prevent placenta-
mediated pregnancy complications: a randomized controlled trial. Obstet Gynecol.

2016;128(5):1053—-63. https://doi.org/10.1097/A0G.0000000000001673.

13.Rey E., Garneau P., David M. et al. Dalteparin for the prevention of recurrence of placental-
mediated complications of pregnancy in women without thrombophilia: a pilot randomized
controlled trial. J Thromb Haemost. 2009;7(1):58—64. https://doi.org/10.1111/j.1538-
7836.2008.03230.x.

14. Martinelli 1., Ruggenenti P., Cetin 1. et al.; HAPPY Study Group. Heparin in pregnant
women with previous placenta-mediated pregnancy complications: a prospective,
randomized, multicenter, controlled clinical trial. Blood. 2012;119(14):3269-75.
https://doi.org/10.1182/blood-2011-11-391383.

15.Gris J.-C., Chauleur C., Molinari N. et al. Addition of enoxaparin to aspirin for the
secondary prevention of placental vascular complications in women with severe pre-
eclampsia. The pilot randomised controlled NOH-PE trial. Thromb Haemost.
2011;106(6):1053—61. https://doi.org/10.1160/TH11-05-0340.



https://www.rcog.org.uk/media/qejfhcaj/gtg-37a.pdf
https://doi.org/10.1016/j.ajog.2017.01.014
https://doi.org/10.1159/000509662
https://doi.org/10.47093/2218-7332.2023.14.1.4-14
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1097/AOG.0000000000001673
https://doi.org/10.1111/j.1538-7836.2008.03230.x
https://doi.org/10.1111/j.1538-7836.2008.03230.x
https://doi.org/10.1182/blood-2011-11-391383
https://doi.org/10.1160/TH11-05-0340

21
16. Gris J.-C., Chauleur C., Faillie J.-L. et al. Enoxaparin for the secondary prevention of

placental vascular complications in women with abruptio placentae. The pilot randomised
controlled NOH-AP trial. Thromb Haemost. 2010;104(4):771-9.
https://doi.org/10.1160/TH10-03-0167.

17. Kupferminc M., Rimon E., Many A. et al. Low molecular weight heparin versus no
treatment in women with previous severe pregnancy complications and placental findings
without thrombophilia. Blood Coagul  Fibrinolysis. 2011;22(2):123-6.
https://doi.org/10.1097/MBC.0b013e328343315c.

18. van Hoorn M.E., Hague W.M., van Pampus M.G. et al.; FRUIT Investigators. Low-

molecular-weight heparin and aspirin in the prevention of recurrent early-onset pre-
eclampsia in women with antiphospholipid antibodies: the FRUIT-RCT. Eur J Obstet
Gynecol Reprod Biol. 2016;197:168—73. https://doi.org/10.1016/j.ejogrb.2015.12.011.

19. Pasquier E., de Saint Martin L., Bohec C. et al. Enoxaparin for prevention of unexplained
recurrent miscarriage: a multicenter randomized double-blind placebo-controlled trial.
Blood. 2015;125(14):2200-5. https://doi.org/10.1182/blood-2014-11-610857.

20. Shaaban O.M., Abbas A.M., Zahran K.M. et al. Low-molecular-weight heparin for the

treatment of unexplained recurrent miscarriage with negative antiphospholipid antibodies:
a randomized controlled trial. Clin Appl! Thromb Hemost. 2017;23(6):567-72.
https://doi.org/10.1177/1076029616665167.

21.Xiong Z., Jiang S., Yuan Z. et al. Network meta-analysis: comparative efficacy of diverse

aspirin dosages and heparin in mitigating placenta-mediated pregnancy complications.

BMC Pregnancy Childbirth. 2025;26(1):85. https://doi.org/10.1186/s12884-025-08525-9.

Caenenns 00 apTopax / About the authors:

Poman BuxtopoBnu Kanmycrun, n.m.H. / Roman V. Kapustin, MD, Dr Sci Med. E-mail:
kapustin.roman@gmail.com. ORCID: https://orcid.org/0000-0002-2783-3032. eLibrary SPIN-code:
7300-6260.

Aunexcanapa BaaaumupoBua Kucenesa / Aleksandra V. Kiseleva.
Eaena HukosaeBna AlekceenkoBa, k.M.H. / Elena N. Alekseenkova, MD, PhD. ORCID:
https://orcid.org/0000-0002-0642-7924. eLibrary SPIN-code: 3976-2540.

Exarepuna BanumoBHa KonrteeBa, k.m.H. / Ekaterina V. Kopteeva, MD, PhD. ORCID:
https://orcid.org/0000-0002-9328-8909. eLibrary SPIN: 9421-6407.

Exarepuna AmupoBHa Kopuiommua, k.M.H. / Ekaterina A. Kornyushina, MD, PhD. ORCID:
https://orcid.org/0009-0003-5918-2697. eLibrary SPIN-code: 5844-1975.



https://doi.org/10.1160/TH10-03-0167
https://doi.org/10.1097/MBC.0b013e328343315c
https://doi.org/10.1016/j.ejogrb.2015.12.011
https://doi.org/10.1182/blood-2014-11-610857
https://doi.org/10.1177/1076029616665167
https://doi.org/10.1186/s12884-025-08525-9
mailto:kapustin.roman@gmail.com
https://orcid.org/0000-0002-2783-3032
https://orcid.org/0000-0002-0642-7924
https://orcid.org/0000-0002-9328-8909
https://orcid.org/0009-0003-5918-2697

