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Pesiome

BeepneHue. [Mpesknamncus (M3) npofomkaeT 0CTaBaTbCs Beayluern npobaemon akywepcrsa. CylecTyolwme METOAbI MPOrHO3MpPOBa-
HMs 13 NOKa3bIBAKT HEAOCTATOUHYO 3(DMEKTUBHOCTD, B CBA3M C YEM aKTyaslbHbIM OCTAETCS MOMCK HOBbIX MPEAMKTOPOB.

Lenb. Pa3zpabotatb MeToA 3TanHoOM CTpatndumKkaumnm 6epeMeHHbIX Mo pUCKy peannsaumnm M5 Ha OCHOBE BbISBNEHHbIX AMCMeTabonu-
YecKmnx 0CobeHHOCTeN naTtoreHesa AaHHOTO OCNOXHEHUS recTaumm.

Matepuan u metogpl. [poBeaeHo AMHaMMUYeckoe KNuMHMKo-nabopaTopHoe obcnenoBaHne 180 6epeMeHHbIX C HE3aBUCUMMbIMKU (ak-
TOpaMu BbICOKOro pucka MM3. KnnHnyeckas peanusaums M3 BoigeneHa y 89 xeHLwumH, kotopble Bowau B | rpynny. [ (KOHTpONbHYHO)
rpynny coctasuam 30 340p0oBbIX BepeMEHHbIX C (DU3MONOrMYECKOM recTaumen.

Pesynbratbl u 06cyxaeHne. Y xeHWuH ¢ 13 BbISBNEHO CTaTUCTUYECKM 3HAYMMOE HapacTaHMe XapakKTepHbIX Ans GU3M0N0rMYeckon
6epeMeHHOCTH AMabeToreHHbIX U aTePOreHHbIX CABMIOB, MU3MEHEHWIA TOPMOHANbHbIX, IHAOTENNANBbHO-TEMOCTa3NON0rMYeCKMX, NPOo-
BOCMANUTENbHbIX M NNALEHTAPHbIX NMOKa3aTenel, HanpaBneHHbIX Ha SHepronaacTnyeckoe obecneyenue nnoaa. Pesynsratel nabopa-
TOPHOro 06CNef0BaHNs, CTAaTUCTUYECKOM 006paboTKM faHHbIX NOKa3anu, YTo Hambornee 3HaYMMbIMU NATOreHETUYECKUMIU MEXaHM3Ma-
MU pa3suTus 3 9BASIOTCS NATONOTMYECKME WMHCYIMHOPE3UCTEHTHOCTb WM TUMEPUHCYIMHEMMS, BbICTyNatolme 63a30BbIM 3BEHOM
U MIHULMUPYIOLLME aTepPOreHHY TpaHChOpMaLMI0 IMMUAHOTO NPOdUAS, NPOBOCMANMUTENbHbIE, UIMMYHOMETaboNMYeCck1e HapyLLeHus,
NpOTPOMOOTUYECKMIA CTATYC, TMNepNENTUHEMMIO, TUMEPYPUKEMMUIO, aHTUAHTUOTEHHOE COCTOSIHUE W IHA0TENMANBHYH ANCHYHKLMIO, YTO
CBMAOETENbCTBYET O BbIPAXKEHHOM KIMHMKO-NATOreHeTMYeckom cxoxectu M3 u MeTabonmyeckoro cMHAPOMa. BeisBieHHble 0cobeH-
HOCTW naTtoreHesa [13 HawAM CBOE OTpPaXKeHWe B METOAE 3TaMHOM PUCK-CTpaTUdMKaumm 6epeMeHHbIX: MOLENM OLEHKN UHAMBUAY-
aNIbHOTO pUCKa peanu3aumm M3 BKIKUYMAU B KaYecTBE NepeMeHHbIX YPOBHU MHCyAmHa, P, MAMI-1 n ®HO-o. B 11-14 Hep. recta-
LIMK; YPOBHM MHCYNMHA, MOYeBOi KncnoTbl, DHO-a 1 cpeHuii obbem TpoMboumTa — B 18-21 Hep, rectaumm (I tpumectp: AUC = 0,886,
Se = 86,7%, Sp = 84,3%; Il Tpumectp: AUC = 0,874, Se = 83,3%, Sp = 87,2% npw p < 0,001).

3akntoueHue. lNpruMeHeHne pa3paboTaHHOrO MNaToreHeTMYeckn OOOCHOBAHHOMO METOAa 3TanHOM CTpaTMdMKaumMu BepeMeHHbIX
no pucky M3 M03BOASET HA3HAUUTL WU/MAKM YCUIUTL NPODUIAKTUYECKME MEPOMNPUSTUS, CHU3UTb YaCTOTY OPMUPOBAHUS TSHKENbIX
N OCNOXHEHHBIX GOPM [13, yNy4LWUTb recTallUOHHbIE U NEPUHATaNbHbIE UCXOAbI.

KnioueBble cnosa: npesknamncusg, MeTabonnyeckmni CUHOPOM, UHCYNTMHOPE3UCTEHTHOCTb, TMNEPUHCYTINHEMUA, NATOrEHE3, NPO-
rHOCTU4eCKmne Mmoaenu

Ans untuposanus: Tesunkos 0.B., Jinnatos N.C., AzamaToB A.P, 3ymopuHa 3.M., AMocoB M.C. 3TanHas cTpatudukaums bepe-
MEeHHbIX MO pUCKY npesknamncuun. MeduyuHckuli cosem. 2021;(4):174-184. doi: 10.21518/2079-701X-2021-4-174-184.
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Absrtact
Introduction. Pre-eclampsia (PE) continues to be the leading problem in obstetrics. The existing methods for predicting PE show
insufficient efficiency, and therefore the search for new predictors of PE remains relevant.
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The goal of the study. To develop a method for staged stratification of pregnant women to the risk of PE according on the basis
of the revealed dismetabolic features of the pathogenesis of this complication of gestation.

Material and methods. A dynamic clinical and laboratory examination of 180 pregnant women with independent factors of high
risk of PE was carried out. PE was revealed in 89 women who made up group |. Group Il (control) consisted of 30 healthy pregnant
women with the physiological gestation.

Results and discussion. A statistically significant increase in diabetogenic and atherogenic changes characteristic of physiological
pregnancy, changes in hormonal, endothelial-hemostasiological, pro-inflammatory and placental parameters aimed at the energy
and plastic supply of the fetus was revealed in women with PE. The results of laboratory examination, statistical data processing
showed that the most significant pathogenetic mechanisms of development of PE are pathological insulin resistance (IR) and
hyperinsulinemia (HI), which act as the basic link and initiate atherogenic transformation of the lipid profile, pro-inflammatory
and immunometabolic disorders, prothrombotic status, hyperleptinemia, hyperuricemia, antiangiogenic state and endothelial
dysfunction, which indicates a pronounced pathogenetic and clinical similarity of PE and metabolic syndrome. The revealed
features of the pathogenesis of PE were reflected in the method of staged risk stratification of pregnant women: the models
for assessing the individual risk of PE implementation included the levels of insulin, PIGF, PAMG-1, and TNF-a at 11-14 weeks
of gestation; levels of insulin, uric acid, TNF-o, and mean platelet volume at 18-21 weeks of gestation (I trimester - AUC = 0.886,
Se = 86.7%, Sp = 84.3%; Il trimester - AUC = 0.874, Se = 83.3%, Sp = 87.2%, p < 0.001).

Conclusion. Practical application of the developed pathogenetically substantiated method of staged stratification of pregnant
women by the risk of PE implementation will justify the appointment and enhancement of preventive measures, reduce the inci-
dence of severe and complicated forms of PE, and improve gestational and perinatal outcomes.

Keywords: preeclampsia, metabolic syndrome, insulin resistance, hyperinsulinemia, pathogenesis, prognostic models
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BBEAEHUME

HecMoTps Ha cOBpeMeHHble LOCTUXEHUS MEeAMLMHCKOM
Hayku, npesknamncusa (M3) npooomkaeT 0CTaBaTbCa Bedy-
wer npobnemMoit akywepcrea B Poccmumn u Mupe. Tak, pesyib-
TaTbl MCCNEAOBAHUS MATEPUHCKOM CMEPTHOCTM M near miss
B MockoBcKol 0bnact 3a nocnefHue 5 net nokasanu, 4yto
cpeau npuunH 13 Bblwna Ha nepsoe mecto [1, 2].
KnuHuyeckne Heymaum OT4aCTM OMpEAensoTcs 3HauuTeNb-
HOM YaCTOTOM TSXKENbIX M OCNOXKHEHHbIX GopM 13 yxe npu
NepBMYHOM KOHTAKTe C NauUMEHTKaMM, YTO CBA3AHO CO CNOX-
HOCTSIMW MPOrHO3MPOBAHMS LAHHOTO OCNOXHEHus. B nute-
paType npeacTaBieHbl pa3AnyHble NoAX0Abl K MPOrHO3unpo-
BaHuto [13, 0AHAKO MX MPUMEHEHWE Ha MpaKTUKe OTpakaeT
Heya0BNeTBOPUTENbHYI0 3MOHEKTUBHOCTL M 33aM034anyto
nmarHoctuky 113 [3]. NpuMeHeHHble MPOrHOCTUYECKMe anro-
pUTMbI AN GOPMMPOBAHUSA FPYMN BbICOKOTO pMUCKa peanusa-
umu M3 B TaKMX KPYMHOMACWTabHbIX paHAOMU3MPOBAHHbIX
nccneposaHuax, kak ASPRE, HEPEPE, EPPI, ocHoBaHHbie
Ha KIMHWKO-aHAMHECTUYECKMX AaHHbIX, cpeaHeM ALl nynb-
CAUMOHHOM MHOEKCe MaTOYHbIX ApTEPUN, NIALEHTApPHbIX
dakTopax, UMEIT YyBCTBUTENBHOCTL OT 5 Ao 30% [4, 5]
Banupaums coBpeMeHHbIX anropuTMOB MPOrHO3MPOBAHUA
13 Ha pOCCMICKON NONynsumMm, BKAOYALWMX HakTop pocTa
NNaLEeHTbl, aCCOLMUPOBAHHBIN C GEPEMEHHOCTbIO MPOTENH A,
pactBopumyto fms-nogobHy TMpO3MHKMHA3y-1, nokasana
YyBCTBUTENBHOCTb TECTOB 32-58% B OTHOLWeEHMM paHHew 13,
26-37% - nng nosaHen 13 [6]. B cB43M € 3TUM aKTyanbHbIM
ocTaeTcs nouck bonee ahdeKkTMBHbBIX NpeamkTopos 13, yTo
3acTaBnseT uccnenoBaTeneit yrnybneHHo M3yyaTb HOBble
naToreHeTMYeCKMe MexXaHW3Mbl [AAHHOTO  OCHOXHEHMUS
6epeMeHHOCTU.

B HacTosiwee BpeMs B pa3BUTMM aKyLLEPCKOW NaTONOMMM
BCe 66/blIAsg posib OTBOAMTCS AMCMETAbONNYECKMM HapyLle-

HMAM, TaK Kak ye B Camoi (u3monormn 6epeMeHHOCTU
3aN10KeHbl MPOLEeCChl, HaXoAslwMe CBOE OTpaXeHue npw
MeTabonuyeckom cuHgpome (MC), B €BS3M C yem HBepeMeH-
HOCTb NpencTaBnseTcs ecrtectBeHHoW Mmogensto MC [7, 8].
MNpuHMMasa Bo BHMMaHWe TOT dakT, yto 13 gsngetcs 6ones-
HblO Ae3aaanTauun, AMcMeTabonnyeckne MexaHusmMbl MOryT
MMEeTb BAXHYIO MATOreHeTMYeCKyl ponb B pa3sutum [13.
PackpbITe MCTUHHBIX NATOreHeTUYECKMX MEXAHM3MOB pas-
BMTMA 13 N03BONMT pa3paboTaTtb BbICOKOIPDEKTUBHbIE NPO-
rHOCTMYEeCKMEe MOMenu, a Takke NpenoCTaBUT HOBble BO3-
MOXHOCTM B BOMpPOCax NPpOMUNAKTUKM, paHHEN AMArHOCTUKM
n nedyenus 3.

Llenb uccnepoBaHus — paspabotaTb MeToA 3TanHoW
cTpaTMduKaumm HepeMeHHbIX Mo puUcKy peanmsauun 13
Ha OCHOBE BbISIBNIEHHbIX AMCMETAb0IMYEeCKMX 0COBEHHOCTEN
naToreHesa [aHHOro OC/IOKHEHUS recTaLmm.

MATEPWUAJIbl U METOA,bl

B xome npocnekTMBHOrO MCCIefOBaHWS MpoOBEAEHO
yrnybneHHoe AMHaMUyeckoe KanHKKo-nabopatopHoe obcne-
nosaHune 210 6epeMeHHbIX, HabMOOABLUMXCS B KEHCKMX
KoHcynbTaumax Camapbl M popopa3pelleHHbix Ha 6ase
Camapckoro 061acTHOro NepuHaTanbHOro LEHTpa B Nepuos,
€ 2016 no 2020 r.Y 180 obcnenoBaHHbIX 6epEMEHHBIX MMe-
NNCb He3aBMcUMble (AKTOPbl BbICOKOTO PUCKA Pa3BUTUS
M3 [9]: oTaroweHHbIN 13 akywepckuit anamues - 40,0% (72),
OTAroLLeHHbIM 13 cemeliHbI aHamHe3 - 39,4% (71), nepso-
H6epeMeHHble NO3AHEro penpoayKTMBHOIO BO3pacTa (CTaplie
35 net) - 20,6% (37). Peanuzaums 13 AMarHoCTMpoBaHa
B 49,4% (89) HabntogeHwi, KoTopble coctasuam | rpynny
cpaBHeHus. Il rpynna (koHTponbHas) Obina npeacTasneHa
30 300poBbIMK BEPEMEHHBIMK C PU3MONTOTUYECKUM TEYEHU-
eM rectaumun. Kputepusamu BratouyeHus B | rpynny SBasSanchb:
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peanuzaums M3 y KeHLWMH rpynnbl BbICOKOMO pUCKa; 3aduK-
CMPOBaAHHbIE B MEAMLIMHCKOM AOKYMEHTALMKM A0orectalmoH-
Hble ypoBeHbAll < 130 1 < 85 MM pT.cT,, UMT 18,5-24,9 kr/M2,
OTCYTCTBME METaboNM4eckux HapylleHuit. Kputepuu mckito-
YeHMs U3 UCCNeOBaHMA: HApYLWeHUs YINeBOAHOro obMeHa,
BbISIBNEHHblE A0 6epeMeHHOCTH; recTaumoHHbIn CL1; Tskenble
coMaTmyeckas, ayToOMMMYHHAs M MHPEKUMOHHAS MaTonormu;
aHoManuu nonoBbix opraHos; CMKS; 6epemMeHHOCTb nocne
BPT; BpoxxaeHHas natonorns nnoga.

BceMm eHuwmHam B cpokax 11-14 1 18-21 Hep. rectaumu
6b1710 NpoBeAeHO NabopaTopHoe 06C/Ief0BaHMeE, BKIKOYatoLLee
onpeseneHve MeTabonmueckmx (TOKO3a BEHO3HOM KPOBM,
MHAEKC MHcynnHopesucteHTHoct (HOMA-IR), Tpuranuepwm-
bl (TT), nvnonpoTtenapl Bbicokow naotHocTu (J/TMBI), oTHowWwe-
Hue TI/NMNBI, MoyeBas KMCOTA) U TOPMOHANbHBIX (MHCYWH,
nnaueHTapHbii naktoreH ([1/1), nentuH) nokasatenen, Mapke-
poB nposocnanutenbHoro (MHO-a) M npoTpomMbBoTUYecKko-
ro (cpenHui obbeM TpombouwWTa) CTATYCOB, SHAOTENMUANBHOM
OMCDYHKUMM  (LMPKYNMPYIOLLME  3HOOTENMANbHbIE  KaeT-
ku (LK), nnaueHtapHoro anbda-1-mukpornobynmHa (MAMI-1)
n akTopa pocta nnaueHTsl (OPTT).

B xope nabopaTopHOW AMArHOCTMKM WMCMOAb30BaAMUCh
6uoxnummnyeckmin aHanuzartop Architect c4000 (Abbott, CLUA),
rematonormyeckmii aHanmsatop Sysmex XN-1000 (Sysmex
Corporation, inoHus). B anarHoctnke 1 onpeaenexHun crene-
HW TxkecTw 113 npumeHannce kputepun BO3, npeacrasneH-
Hble B KNMHMYeckoM npotokone M3 PO [9]. CteneHb TaxecTn
NNaLeHTapHOM HeA0CTaTOYHOCTM OLEHMBANACh C NMpUMeEHe-
HueM knaccubukaummn AH. Crpmkakosa u ap. (2014) [10].

Cmamucmuyeckuii aHanu3

CraTnuctuyeckas obpabotka AaHHbIX NpoBeAeHa Ha 6ase
nporpammbl IBM SPSS Statistics 25 HCIMAGO 5.0 (IBM,
CLWA, nnueHsuns N2 5725-A54) c cobnioneHnem pekoMeHaa-
UM AN MeOMUMHCKMX U BUONOrMYEecKUX UCCNenoBaHMA.
Kputepun KonmoropoBa - CMWpHOBa C MoOMpaBKoOW
Niunnnedopca n Wanmpo - Yunka npUMeHANUCH AN OLEHKM
HOpPMaNnbHOCTM pacnpefeNneHns 3HayeHui nokasaTenen.
B kauectBe onucaTenbHbIX CTaTUCTUK ANS1 KOMMYECTBEHHbIX
NPU3HaKOB NPUMEHANNCL MeanaHa (Me) C MexKBapTenbHbIM
pasmaxoM [Q, (25%); Qs (75%)] BBMAY HEMApAMETPUYECKOTO
pacnpefenexHus Bcex nokasateneit. CpaBHeHue rpynn npo-
Bogmnocb no U-kputeputo MaHHa — YUTHM C nmonpaBKou
BoHdeppoHu. Bknaa oTaenbHbiX NabopaTopHbIX MOKasaTe-
Nnen B MNpOrHosmpoBaHue [13 oueHWBancs OLHOMEPHOM
M MHOFOMEPHOW NOrUCTUYECKOM perpeccueit. [Ins oLeHKu
KayecTBa nporHosa wcnonb3osBann ROC-aHanmz [11].
BO3MOXHOCTb MPUMEHEHUS MPEeANOXEHHbIX MNPOrHOCTUYE-
CKMX Mofeneit B MPaKTUKe OLEeHeHa TecTaMu KIMHUYECKOW
anuaemuonoruu [12]. Pesynstathl pacLeHnBanmnCh Kak Ctatu-
CTMYeckn 3Haummble npu p < 0,05.

PE3YNbTATbl U UX OBCYXXKOAEHUE

Cpeau XeHWMH C oTAroweHHbIM 13 akylwepckuM aHam-
He3oM [13 pa3sunacb B 63,9% (46/72) Habnonenuit, y 6epe-
MEHHbIX C OTAroweHHbiM [13 ceMelHbIM aHaMHe30M
B 50,7% (36/71), y nepsobepeMeHHbIX NO34HEro penpoayk-
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TMBHOro Bo3pacta B 18,9% (7/37) HabnoneHW. YMepeHHas
M3 y xeHWwuH | rpynnel umena mecto B 62,9% (56/89), Taxe-
nas - B 37,1% (33/89) nabnopenuit. OueHka Cpoka KAMHK-
yeckow peanusaumm 13 nokaszana, uyto paHHaa 13 oTMeyeHa
y 34,8% (31/89) sxeHWwmH, no3gHas (nocne 34 Hep,) -y 65,2%
H6epemeHHbIX | rpynnbl. B Xxopme aHanu3a recrauMOHHbIX
OC/NIOXKHEHWI Yy BepeMeHHbIX ¢ 13 BbIIBNEHO, 4TO Hanbonb-
LYK 4aCTOTy MMenu: yrpo3a npepbiBaHus HGepeMeHHoCTU —
31,5% (28/89), yrpo3a npexneBpeMeHHbIX poAOB -
29,2% (26/89), npexaeBpeMeHHble poabl — 23,6% (21/89),
XpOHMYECKas  MNnaueHTapHas  HeAOCTaTOYHOCTb -
40,4% (36/89), cBSi3aHHAsa C HeM 3a4epXKKa pPa3BUTUS NOAQ,
passuBLasncs B 24,7% (22/89) HabnoaeHui.

Pe3ynbraThl AMHaMuyeckoro nabopatopHoro obcnenosa-
HWs BepeMeHHbIX rpynn CpaBHeHWs NpeacTaBneHbl B maba. 1.

PaccmatpmBas ocobeHHOCTM NabopaTopHbIX CABUIOB
BO BpeMsi bepeMeHHOCTU, HeoOXOAMMO OTMETUTb, YTO BCE
OHM NPefCTaBNstoT CO60M MexaHM3Mbl recTalMoHHOM afan-
Tauuu, HanpaBneHHble Ha BblHALWKMBAHWE 6epeMeHHOo-
cm [13]. OuHamuueckoe obcnegoBaHve BepeMeHHbIX
C GM3MONOrMYECKON rectaLMen Nokasano HapacTaHMe ypoB-
Hel nHcynnHa 1 HOMA-IR B 1,18 (p = 0,04) n 1,16 (p = 0,15)
pa3a COOTBETCTBEHHO. [1onyyeHHble pe3ynbTaTbl COrNACcyTCs
C WKMPOKO M3BECTHbIMM AaHHbIMM O (GOPMMPOBAHMM MpH
rectaumm GU3MONOrMYeckom UHcynuHopesucteHtHoctu (MP)
M KOMMEHCATOPHOM runepuHcynuHemun (M), nocpencrTsom
KOTOPbIX peanu3yeTcs BaxHenwas QyHkung BepemMeHHo-
CTM — 3HepreTMYecKoe W MaacTuyeckoe obecneyeHue pas-
BuBatowwerocs nnoaa [14, 15]. Y 6epemeHHbix ¢ 13 ypoBH#K
nHcynuHa n HOMA-IR cratuctnyecku 3HauMMo npeBbillanm
MoKa3aTenun KOHTPONbHOM rpynnbl Ha 06oux cpokax obcne-
nosanus (p < 0,001), yto cBMAeTENbCTBYET O GOPMUPOBAHUM
natonoruyeckux MP u W, koTopble BHe 6GepeMeHHOCTM
BbICTYMAOT BEAYLUMMU MeXaHN3MaMK GOPMUPOBaHNS MeTa-
6onnyeckoro CUMHAPOMA, 3CCEHLMANbHOM apTepuanbHoW
runepteHsuu, CI 2-ro tmna [16].

B HopMe y BepeMeHHbIX Ha doHe dusnonornyecknx MP
n [V nponcxogut nepeknyeHme ¢ yrneBoaHOro Tuna sHep-
roobecneyeHns Ha NIMNMAHbIA, TPU 3TOM BO3HMKAKOLLEe Oorpa-
HUYEHME BHYTPUKIETOUYHOIO NOCTYMNEHMS [THOKO3bI Y KEHLLM-
Hbl BBMLY €€ MnepeHanpaBneHus K MaoLy KOMMNeHCUpPYeTCs
HapacTaHWeM aTeporeHHbIX GpakLmMii NMNua0B, 06ecneynBato-
LMX 3HepreTmyeckne notpebHOCTM MATepUHCKOrO OpraHms-
Ma [15, 17]. Pe3synbrathl 06CnefoBaHUS KOHTPOIbHOM rpynmbi
COMNAcyTCa C YKa3aHHbIMKM 3aKOHOMepHOCTIMU (mabs. 1).
B 10 e BpeMs y >eHLWMH ¢ 13 BbISBNEHO 3HaUUTeNbHOE npe-
obnapaHwue yposHen TT, JINBI, otHoweHws TT/MBIM no cpas-
HEHWIO C KOHTPONEM (P Pripars Prr/nnen < 0,001), uto cBuae-
TeNbCTBYET 0 GOpPMUPOBaHMK Npw 13 aTeporeHHbIX HapyLle-
HWIA, OTpaxatoWwmx ee cxoncrso ¢ MC.

B pamkax HopMbl 6epeMeHHOCTM Posb perynsgTopa NpoLeccos
dopMupoBaHus anabetoreHHbIX (MP v TV) 1 aTeporeHHbIX CaBu-
roB OTBELEHa MN/ALEHTe, CEKPETUPYHOLLEH 3HAUYUTENBHOE KOnye-
CTBO KOHTPUHCYNSPHBIX hakTopos [18]. Tak, npy AnMHaMmU4eckom
obcnenoBaHmn (o1 11-14 k 18-21 Hen.) y 6epemMeHHbIX KOH-
TPONbHOW rpyNMbl CTAaTUCTUYECKM 3HAUMMO HapacTano CoAepxa-
Hue M1, MAMI-1, nermuHa, PHO-o (P Pramr-1 Prens Porio- < 0.001).
Mpw 31OM B | rpynne BbISBAEHO CTAaTUCTUYECKM 3HAYMMOe Mnpe-



Tabnuua 1. YpoBHu nabopaTopHbix Nokasatenei y 6epemMeHHbix B rpynnax cpaBHenuns B 11-14 n 18-21 Hep. rectaumm (Me [Q

15 Q)

Table 1. The levels of laboratory parameters in pregnant comparison groups at 11-14 weeks and 18-21 weeks of gestation (Me [01; Q3])

[nioko3a (MMonb/n)

11-14 4413,9;4,8] 4,54,0;4,8] 0,78
18-21 42[3,8;4,7] 444,0;4,8] 0,68
HOMA-IR
11-14 1,84[1,61; 2,15] 1,40[1,12; 1,58] < 0,001
18-21 3,06[2,71;3,32] 1,62 [1,18;1,96] <0,001
T (Mmonb/n)

11-14 1,98 [1,86; 2,08] 1,69 [1,45; 1,82] <0,001

18-21 2,85[2,63; 3,02] 2,03 [1,87; 2,20] < 0,001
JINBM (Mmonb/n)

11-14 1,25[1,18; 1,33] 1,35[1,29; 1,40] < 0,001

18-21 1,16 [1,10; 1,22] 1,231,18;1,29] <0,001

Tr/nnen
11-14 1,58 [1,40; 1,76] 1,25[1,06; 1,41] <0,001
18-21 2,46 [2,21; 2,69] 1,63 [1,45;1,83] <0,001
MoueBas kucnota (MKMonb/n)
11-14 197,4 [170,6; 215,3] 184,7163,4; 207,9] 0,32
18-21 292,6 [268,1; 320,4] 217,3[188,7; 238,5] < 0,001
WHcynuu (nMonb/mn)

11-14 69,8 [59,6; 80,3] 50,6 [40,7; 58,1] <0,001

18-21 125,4[116,9; 134,7] 59,8 [50,3; 68,5] < 0,001
Jlentun (Hr/mn)

11-14 32,5[25,8; 36,4] 18,9 [13,6; 23,2] < 0,001

18-21 62,4 [56,4; 69,6] 22,4[171; 28,3] < 0,001

MnaueHTapHbIi nakToreH (Mr/n)

11-14 5714,1;7,0] 2,110,9;3,1] <0,001

18-21 9,3[7,6; 10,2] 4,2[3,3;5,6] < 0,001
OHO-o (nr/mn)

11-14 10,4[7,2; 13,1] 49[3,6;6,1] < 0,001

18-21 16,9 [14,0; 18,8] 9,7(7,2;11,2] <0,001

LI3K (kn/100 mkn)
11-14 18[14;22] 16 [13; 20] 0,35
18-21 37[32;41] 20 [15; 24] < 0,001
CpegHuii 06bem TpomboLyTa (bn)
11-14 7,19 [6,82; 7,43] 7,12 [6,85; 7,31] 0,41
18-21 8,34 [8,05; 8,76] 7,34 [7,15;7,59] <0,001
OPIT (nr/mn)

11-14 213 [182; 236] 237[204; 270] <0,001

18-21 294 [268; 322] 421 [385; 467] <0,001
MAMI-1 (ur/mn)

11-14 23,2 [17,8; 28,1] 10,1 [7,5;13,2] < 0,001

18-21 36,6 [31,9; 40,9] 174[13,2;21,1] <0,001

MpumeyaHue. Pacyet ctatucTMyeckoi 3Haunmoctv no U-kputeputo MaHHa — YUTHM ¢ nonpaskoi boHdeppoHu.
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BbILLIEHME YKA3aHHbIX MOKa3aTesei No CPAaBHEHUIO C KOHTPONEM,
4yTo 0OBACHSET DOPMMPOBAHME NATONOrMYEeCKMX ypoBHer WP
n W npu M3. B 10 xe BpeMs M3BECTHO, YTO npeobnagaHue
KOHTPUHCYNSPHbIX (GAKTOPOB, TMNepnenTMHEMUS U NMOBbILLEHHOE
copepxkaHme OHO-a 9BNFHOTCS HEOTbEMIEMBIMUM MATOrEHETUYE-
ckumMn MexaHnsmamun MC [19, 20].

B passutun natonormyecknx NP u T npuHmumaet yya-
CTMe runepypukemus, 4to ybeauTenbHO OMUCAHO Mpw
MC [21]. AHanm3 pe3ynbTaTtoB Nokasan, yto npu 13 oTMeyva-
eTCs CTaTUCTUYECKM 3HaUnMoe npeobnajaHne ypoBHS Moye-
BoM kmcnotbl B 18-21 Hep, rectaumun (p < 0,001) no cpaBHe-
HUIO C KOHTPONEM, Y4TO OTPAXAET CXOXeCTb MaToreHeTude-
CKMX M3MeHeHun MCu 3.

Ha cerogHaWwHWiA feHb AOKa3aHO, YTO B MexaHM3Max
pa3Butus kak M3, Tak 1 MC natopu3nMonormyeckom oCHo-
BOW apTepuanbHOM rMNepTeH3uM, NPOTEUHYPUM, MONUOP-
raHHOW HeA0CTaTOYHOCTM BbICTYNaeT SHAOTeNUANbHAN AUC-
dyHKkums [22]. Hamu pokasaHo, 4yto copepxanue LIIK
y 6epeMeHHbIX € 13 CTaHOBMTCS CTAaTUCTMUYECKM 3HAYUMO
Bblle KO || TpMMecTpy rectaumm no CpaBHEHWUIO C KOHTPO-
nem (p < 0,001). Mpwn atom MP kneTok cocyancToro aHpoTe-
NS 9BNFETCS BEAYLMM MEXAHU3MOM CHMXKEHMS BbIPAaOOTKM
NO, obnapatwliero MOLLHENLIMMM AHTUONPOTEKTUBHbBIMU
1 Ba3O4MNATUPYIOLMMU CBOMCTBAMM, YTO B KOHEYHOM UTOTE
BefeT K peanu3aumm KIMHUYECKMX npossaeHun [13
n MC[19].

®dusmonornyeckas 6epeMeHHOCTb XapakTepusyetcs
TPOMBOLMTAPHOW aKTUBALMEN, MAaKCUMabHO HapacTakoLLlel
B Ill TpumecTpe rectaumu [23]. [IpoBeAeHHbIN aHann3 noka-
331 He3HauuTenbHOe yBennYyeHue cpepHero obbema TpoM-
6ouuTa, OTpaXKaloLEro HapacTaHWe Kak aKTMBMPOBAHHbIX,
Tak u mMononbix Gopm yxe ko Il Tpumectpy (p = 0,28), uto
COOTBETCTBYET YKa3aHHbIM 3aKOHOMepHOCTAM. [lpn 3TOM
B rpynne XeHLWmMH ¢ 13 AaHHbIA nokasaTenb CTaTUCTUYECKM
3HauYMMO npeobnagaeT Hag KOHTPoneM B Cpoke BepeMeH-
Hoctn 18-21 Hep. (p < 0,001), yto ykasbiBaeT Ha GOpMMPO-
BaHue npu 15 npotpoMboTMyeckoro cratyca Ha doHe npo-
BOCNanuTenbHoro coctosHms (PHO-a), CBOMCTBEHHOIO TakKe
n ana MC [24].

AHanus copepxxaHus OPI nokasasn, 4To y KeHLWmH | rpyn-
Mbl KOHLEHTPALMs YKa3aHHOro Mapkepa CTaTUCTUYEeCKM

3HaUMMO HMXKe Ha 0bomx cpokax obcnenosaHus (p < 0,001).
HeobxoanMo oTMeTuTb, 4To Npu MC 0TMeYaeTcs CHUXeHue
6enkoB CcemMelncTBa COCYAMCTOrO 3HAOTENMANnbHOro (aktopa
pocTa, K KOTOpbIM Takxke oTHocutcs OPTI, yTto ykasbiBaeT
Ha CXOACTBO aHTMAHTMOTEHHbIX W3MeHeHui npu 13
n MC [25].

Hamu npoBeneHa oueHKa NPOrHOCTMYECKOM LEHHOCTU
M3y4yeHHbIX N1abOPaTOPHbIX NapaMeTPOB B OTHOLLIEHMMW PUCKa
peanusauun 13 ¢ NpuMeHeHMeM OLHOMEPHOMW NOrncTUYe-
ckow perpeccun n ROC-aHanum3sa. lNokasatenn MHGopmauu-
OHHOW LLeHHOCTHN Hanbonee 3Hauumsbix (p < 0,05) nabopatop-
HbIX NapamMeTpoB B cpoke rectaumu 11-14 Hep. oTpakeHbl
B mabn. 2.

CornacHo nonyyeHHbIM pe3ynbTataM, Haubonbluas
MHOOPMALMOHHAA LEHHOCTb NPW MPOrHO3MpoBaHuu [13
BbiiBNeHa npu onpegeneHun uHcynmHa (AUC = 0,753,
oW =1,09 (95% N: 1,03-1,17), p = 0,007), 4To NnoaTBEPX-
[laeT naToreHeTuyeckoe yyactme natonormveckmx UP wn T
B pa3sutum [13. MpM 3TOM 3HAUMMble pe3ynbTaTbl Takxke
nonyyexbl gng ®PM, ®HO-a, MAMI-1, oTHoweHwms TI/MBM,
OTpaykatoLLMx 0cOBeHHOCTH CTaHoBNEeHMS IMBpuo(deTo)nna-
LLleHTapHOro KoMMaeKkca U AucMeTabonmyeckmx CABUroB npu
6epemeHHocTH, noteHumpyowmx NP un TW. ROC-kpuBblie
nabopaTopHbix nokasateneit B 11-14 Hen. 6epeMeHHOCTH
npeacraBaeHbl Ha puc. 1.

CTOUT OTMETUTb, YTO AaHHbIE COBPEMEHHOW NUTepaTypsl,
MHOFOYMUCIEHHbIE WCCNEeLOBaHMSA MOKAa3blBAKOT HU3KYHO
3hDEKTUBHOCTD NPUMEHEHUS OTAENbHBIX MOKa3aTenei npwu
NMPOrHO3MPOBAHUM Pa3IMYHOM NATONOrMM BBUAY OTCYTCTBUS
y4yeTa MHOTOKOMMOHEHTHOCTU MaTOreHeTUYECKMX MeXaHW3-
MOB [26]. B cBS3M C 3TUM Hamu Obln NpUMeHeH MeToA noLa-
roBor GUHAPHOW NOMMCTUYECKOW perpeccmu, No3BOAMBLUMNA
pa3paboTaTb MHOTOMepPHblE MOAENN OLEHKU MHAWMBUAYANb-
HOro pucka pa3BuTus 13 Ha OCHOBaHMM BbISBAEHHbIX Nabo-
paTOPHbIX NpeanKTopoB [13.

Hanbonblwyto 3GPeKTMBHOCTb NpU NPOrHO3MPOBAHMM
M2 B 11-14 Hepn. rectaumMmn nokasana MOAENb, BKIOYaOLWaAA
3HayeHns nHcyanHa, ®PM, ®HO-a, MAMI-1 1 umetowas cne-
Lyowmii anroput™ pacyeta (1):

Z =0,11 x nHcynmH - 0,05 x OPM + 0,17 x ®HO-a +
+0,43 x MAMI-1 - 1,16 ().

Ta6nuua 2. [Mokazatenm MHGOPMaLMOHHOW LLeHHOCTU nabopaTopHblx npeankTopos M3 B 11-14 Hep, rectaumm

Table 2. Indicators of information value of laboratory predictors of PE at 11-14 weeks of gestation

MNokazarens AUC Cutoff  HanpaBnenue usmeHenus (95%“.““)

(HV'M“OCJ}’S/”;“”) 0753 579 YBenHueHHE - MI0XO (1’0%?3’17) 0007 | 767 667
‘(II:';'/%O)‘ 0,736 8.8 VaeuieHHe - I0X0 (1’02’_13’3 g 0004 | 700 767
?ﬁ%{n% 0,706 16,1 YBenuueHue - nnoxo (ng’fi%) 0,004 66,7 73,3
(I?FJ/PM% 0,689 2285 CHuXeHue - nnoxo (0’92’_93’99) 0,020 73,3 66,7
Tr/NNBM 0,610 1,48 YBenuuenue - nnoxo o, 403’3 6,66) 0,048 66,7 60,0
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PucyHok 1. ROC-kpuBble nabopaTtopHbix npeauktopos 13 B 11-14 Hepn. 6epeMeHHOCTH
Figure 1. ROC curves of laboratory predictors of PE at 11-14 weeks of pregnancy
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NHamBmayanbHbii puck passutusa MN3(P) paccuntbiBaeTcs
MCXOAS M3 MOAyYeHHoro 3Hauewus Z (P = 1/1 + e™Z roe
e = const = 2,72).Mony4yeHHoe 3HayeHue P 2 0,53 yka3biBaeT
Ha Hannyme y 6epeMeHHO BbICOKOr0 pucKa peanmsauum 13,
B CBOK oyepenb, npu P < 0,53 puck pa3sutus M3 HU3KKUA.
ROC-aHann3 pa3paboTaHHOM MoAenu NporHo3mposanus 13
B | TpumecTpe ykasbiBaeT Ha O4YEHb XOpOLlee KayecTBo

Ta6nuua 3. XapaktepucTuyeckne napameTpbl MoLeNu npo-
rHosupoBaHus 13 B | TpuMecTpe GepemMeHHOCTH

Table 3. Characteristic parameters of the PE prediction
model in the first trimester of pregnancy

Knaccudpukaumon-
LA L Has CNOCOBHOCTL
Mokazarenu
Koaddpuument ol Cut Se Sp
perpeccun, b (95% ON) off (%) (%)
WHcynuH 1,12
monspan) | 011 | (102m1,23) | 0023
PN 0,95
(nr/mn) 005 | 09209g) | <0001
OHO-a 1,19 0,53 | 86,7 | 84,3
(nr/mn) 017 | 1,00-141) | 0048
MAMI-1 1,53
(vr/Mn) 043 | (1,00-235) | 204
KoncraHTa -1,16 - < 0,001

T T T T T
4 05 06 07 08 09 10
1-CneunduyHocTb

OHO-a (nr/mn)

0,0 T T T T

T T T T T
00 o1 02 03 04 05 06 07 08 09 10
1-CneunduyHocTb

MAMT=1 (Hr/mn)

1,0
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Tr/nnen

mopenun: AUC = 0,886, 95% 1N (0,842-0,987), SE (standard
error) = 0,037, p < 0,001. Xapaktepuctmyeckme napameTpsbl
MOAenu OTpaxeHbl B mabs. 3.

ROC-kpuBas monenu ons nporHosmposanus 13 B | Tpu-
MecTpe B cpaBHeHun ¢ ROC-kpuBbIMKM OTAENbHbIX nabopa-
TOPHbIX NPEAMKTOPOB, BXOAALLMX B ee COCTaB, NpeAcTaBfeHa
Ha puc. 2.

PucyHok 2. ROC-kpuBble MOLENM 1 BXOASLLMX B €e COCTaB OTAeNb-
HbIX 1a6OPaTOpHbIX NpeankTopos 13 B | TpuMecTpe rectaumnm

Figure 2. ROC curves of the model and individual laboratory
predictors of PE in the first trimester of gestation
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Tabnuua 4. Nokasaten MHHOPMALMOHHOW LLeHHOCTU NnabopaTopHbIx npeankTopos M2 B 18-21 Hep. rectaumm
Table 4. Indicators of information value of laboratory predictors of PE at 18-21 weeks of gestation

MNokasatenb AuC Cutoff  HanpaBnenue usmeHenus o 5%“]&") p (E/:) (E/':)
(anO?:/m) 0,742 102,4 YBenuueHue - nnoxo (1’0%’9?1 4) 0,002 83,3 70,0
Coeawi °T2b(eq§4“;p°“‘6°““' 0736 | 782 Veenusette - 110X (1’3’72_51*;5) 0004 | 700 | 700
M°}‘§E;’(‘M'1‘:m°1)°“ 0728 | 2463 |  Veenuserte - nnoxo (1’015391“’52) 0002 | 800 | 600
‘(1;';'/?4;1")‘ 0698 | 138 VeenuseHe - noxo (1’0%_3166) 0006 | 767 | 633

'zmrn% 0631 | 260 VeenuueHite - nnoxo (0’917{)31 g 0043 | 667 | 667

(K /]I.-EJ;()KMKJI) 0,592 29,5 YBenuueHue - nnoxo (0,9%’?17,18) 0,050 70,0 56,7
(:m) 0579 | 3625 Chikenve - 10x0 (0’8%?21*:05) 0049 | 633 | 533

Mpumeyanue. * - nokasaHo OLL npu uameHeHnmn npusHaka Ha 10.** - nokaszaHo OLL npu usmMeHeHun npusHaka Ha 0,1.

B xope ofHOMepHOro aHanm3a nabopaTopHbIX NokasaTte-
Nem, NoNyYeHHbIX Ha cpoke rectaunm 18-21 Hep,., BbiCOKas
MPOrHOCTMYeCKas LEeHHOCTb B OTHOLIEHWM pUCKA peanusa-
umun 3 6bina BbISIBAEHA NPU OLEHKE UHCYIUHA, CPefHero
obbema TpoMmbouuTa, MoyeBor kucnotbl, @HO-a, MAMI-1,
UK, ®PM (mabn. 4).

CornacHo nonyyeHHbIM pesynsratam, B 18-21 Hep, recta-
umm T Takke mnokaszana HamMbonbLy MHOOPMALMOHHYO
LLeHHOCTb MO CPABHEHWMIO C MOKa3aTeNnsiMU, OTPAXAKLWMUMU
CBOMCTBEHHble ans 13 npoTpomMboTuyeckue, NpoOBOCNANU-
TenbHble, MeTabonnyeckne 1 OKCMOATUBHbIE HAPYLWEHWS, YTO
NOATBEPXKAAET BaXKHOe mnaToreHeTuyeckoe 3HadveHwe WP
n W npu pazsutum M3 1 CBUAETENBCTBYET O CXOXKECTM NaTo-
dun3nonornyecknx mexaHmsmos npu M3 n MC. ROC-kpuBble,
XapaKTepusyioLme NporHOCTMYECKYHO LLleHHOCTb nabopatop-
HbiX npeaukTopos M3 B 18-21 Hen. 6epeMeHHOCTH, Npea-
CTaBNIEHbI Ha puc. 3.

Mpu aHanu3e pesynbraTtoB B 18-21 Hep. rectauum mMeTo-
[lOM MHOrOMEpHOW NOrMCTUYECKOM perpeccum Hamu nony-
YyeHbl ABe MporHocTnyeckne momenu ((2) u (3)) 4ns NporHo-
3uposanus 13 Bo |l TpumecTpe 6epeMeHHOCTH:

Z, = 0,06 x uHcynuH + 0,02 x mouesas kucnora + 0,34 x
x OHO-a - 17,44 (2);

Z,=0,06 x nHcynmn + 0,02 x mouesas kucnota + 0,32 x
x OHO-a + 1,71 x cpegHuii 06bem TpomboumTa - 29,34 (3).

3HauyeHne Z, pacCuMTaHHOEe MO YyKa3aHHbIM anropuTMaM,
NOACTABNSETCS B BbILIEONUCAHHYO HOPMYNY MHAMBMAYANbHOO
pucka pa3sutus M3(P).Mpu P> 0,50 ons monenn 1w P2 0,47 ons
Monenn 2 bepeMeHHas MMeEeT BbICOKMIA pUcK peanmsaumu 13,
3HayeHua P < 0,50 B momenn 1 n P < 0,47 B Mopenun 2 ceuae-
TENbCTBYIOT O HU3KOM pUCKe pa3BuTHs [13. XapakTepucruyeckme
napaMeTpbl MoAenel OTpaxeHbl B maon. 5.

Mo pesynbratam ROC-aHanm3a obe Mopenm MMEKT O4eHb
XOpoLlee KauyecTBo, 0fiHaKo Mofenb 2 (3) nokasana nyywme 3Ha-
YEHWS BaXKHEMLWIMX OnepaLmMoHHbIX xapaktepuctnk: AUC = 0,874,
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Tabnuua 5. Xapaktepuctnuyeckme napamMeTpbl Mogenen npo-
rHo3upoBaHua M3 Bo Il TpumecTpe rectauum

Table 5. Characteristic parameters of models for predicting
PE in the second trimester of gestation

Knaccudpmkaumon-
[ Hasl Cnoco6HOCTb
Mokasarenu
Koaddmument ow Cut Se Sp
perpeccun, b (95% ON) off (%) (%)
WHcynuu 1,07
mvonsin) | %% | (101-1,13) | 0033
MoyeBas
Kuaota 0,02 i O(lJ?f 04) 0,022
(MKMonb/n) ’ ’ 0,50 | 80,0 | 76,7
OHO-a 1,40
(nr/n) 034 1 (109-180) | %009
KoHcTaHTa -1744 - <0,001
UHcynuH 1,06
mvonen) | 098 | (1,00-1,13) | 030
MoyeBas
1,02
Kucnota 0,02 i 0,042
(MKMOnb/n) RU=R)
OHO-a 1,37 0,47 | 83,3 | 872
(nr/mn) 032 | (1 05-1,79) | OO
CpepnHwit 119*
06beM TpoM- 1,71 . 0,046
Goua (1) (1,00-1,42)
KoHcTaHTa -29,34 - < 0,001

Mpumeyanue. * - nokasaro OLL npu usmeHeHnmn npusHaka Ha 0,1.



PucyHok 3. ROC-kpvBble nabopatopHbix npeankropos 13 B 18-21 Hep. rectaumm
Figure 3. ROC curves of laboratory predictors of PE at 18-21 weeks of gestation
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Figure 4. ROC-curves of “model 2” and individual laboratory
predictors of PE in the second trimester of gestation
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B To xe BpeMsa B Moaenb NporHo3upoBanus 113 B | Tpume-
CTpe rectaumm 6bian BkAtoYeHbl OPI, NMAMI-1, ®HO-a, oTpa-
Xawouwue LONONHUTENbHbIE 0CODEHHOCTM  U3MEHEeHUN
Ha paHHMX CpoKax rectauuu, CBS3aHHble C pa3BUTUEM
MaTO4YHO-MI0A0BO-MNNALEHTAPHOIO KOMMJEKCa, KOTopble
BeAyT K HapacTavuio MP u TW. Ha 6onee no3gHMx cpokax
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6epemerHocTn (Il TpumecTp) B MoAenb NPOrHO3MPOBaHMS
13 gononHWTenbHO BOWM MoYeBas kucnota, ®HO-a, cpea-
HWIA 0bbeM TpoMbBOLMTA, YTO CBMAETENbCTBYET O Pa3BUTUM
npu T3  auMcMeTabonmMyecknx, MNPOBOCMANUTENbHbIX,
3HO0TENMANbHO-TEMOCTAa3N0N0TMYECKMX HapYLWEHWH, Takxe
noTeHuMpyrowmnx Gopmmnposarme natonornyecknx M un UP.

3AKNIOYEHME

Bbisngemble npu 6epemeHHOCTM dusmonornyeckmne WP
1 W, HapacTaHne aTeporeHHbIX GpakLMin TMNUAOB, TMNEPKOA-
NYNSUMOHHBIE U MPOBOCNANUTENbHbIE U3MEHEHWS, IHAOTENN-
anbHasg aKkTMBAUMS PEeanM3yrTCs B OTBET Ha BbIPAKEHHYH
KOHTPUHCYNSPHYI0 aKTMBHOCTb MAALEHTbl M HanpaBneHb!
Ha 3HepreTUYeCcKoe 1 NNacTMYeckoe obecneyeHme pacTyLLero
nnofa. OnHako Npu CpbiBe MEXaHM3MOB afanTauuy yKasaH-
Hble W3MEeHeHUsl HOpMbl OepeMeHHOCTM MOTyT BbICTYNaTb
bU3MONOrMyeckMMmU NpeLnochiIKaMu pasBUTUS aKyLLEPCKOWM
natonoruu. PesynsraTbl 1abopaTopHOro 06cief0BaHuMs, CTaTu-
CTUYeCcKoM 06paboTKM AaHHbIX NOKa3anu, 4To Hanbonee 3Ha-
YUMMbIMW NATOTEHETUYECKUMU MeXaHW3MaMu passutug [13
asnatoTcs natonornyeckne MP u T, BbicTynatowme 6a3oBbiM
3BEHOM W MHULMUPYIOLLME aTeporeHHylo TpaHChopMaLumio
avnuaHoro nNpoduns, BOCNanuTenbHble, MIMMyHOMeTabonnye-

CKMe HapylleHus, NpoTpOMBOTUYECKMIA CTATYC, TMMepnenTHe-
MU0, TMNEPYPUKEMUIO, AHTUAHTMOTEHHOE COCTOSIHUE M 3HAO-
TENUanbHyl0 AMCHYHKUMIO C KIMHWYECKOM peanusaumen
B apTepuasbHyl0 TMNEPTEH3MIO, MPOTEMHYPUIO U NONMOPraH-
HYI0 HEeAOoCTAaTOYHOCTb. [aHHbii  bakT CBMIETEeNnbCTBYyeT
0 BbIPaXKEHHOM MaToreHeTMYecKoM M KIMHUYECKOM CXOXEeCTH
M3 n MC. BoisieneHHble 0cobeHHOCTM naToreHesa 13 Hawu
CBOE OTPaXeHWe B MOLEeNax NporHo3unposanus M3 8 1 u Il Tpu-
MecTpax rectaumu C LeNnbto 3TanHOM pUCK-CTpaTUdUKaLmm
6epeMeHHbIX. Moaenu oLeHKn MHAMBKUOYANbHOTO pUCKa pea-
nu3zaumm 13 BKNHOUMAK B KayecTBe nepeMeHHbix: B 11-14 Hep,
rectauMm - YpPOBHU WHCynuHa, OPT, MAMI-1, ®HO-a;
B 18-21 Hep. rectaumm — ypoBHU MHCYIMHA, MOYEBOW KMCNO-
Tbl, PHO-a 1 cpeaHwmii 06vem TpomboumTa.

Taknm 06pa3oMm, NpakTMyeckoe npuMeHeHue paspabo-
TAHHOrO MeTofa 3TanHoW CTpaTUdUKALMM BepeMeHHbIX
no pucky peanusaumm M3 no3sonsget 060CHOBaTb Ha3Haye-
HWe U ycuneHune NpodUNakTMYecKnx MeponpusTUiA, CHU3UTb
yacToTy GOPMMUPOBAHMS THKENBIX U OCIOXHEHHbIX dopM 13
M obecneynTb GnaronpusaTHbIM MCxod BGepeMeHHOCTM Kak
NS MaTepw, Tak v Ang nnoaa.
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