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Pe3tome

Llenb: n3y4utb ponb CMCTEMbI FEMOCTa3a B JOCPOYHOM POAOPA3PELLIEHMN Y BepeMeHHbIx, nepeHectinx COVID-19 B cpoke recra-
umu ¢ 14-i no 16-10 Hepento.

Marepuanbl u meTofbl. [pOBEAEHO NPOCNEKTUBHOE OHOLEHTPOBOE HAbNOLATeNIbHOE UCCNe0BaHNe C BKIKOYEHNEM 63 Gepe-
MEHHbIX B CPOKM rectauum 14—16 Hep, ¢ nepeHeceHHbIM noaTeepxaAéHHbIM COVID-19. OCHOBHYO rpynny cocTaBuiv 37 NauneHToK
C NpexaeBpemMeHHbIMU pojamm (M1P), KOHTPOMbHYK rpynny — 26 NauumeHTOK, PoAbl KOTOPbLIX NMPOM3OLLIN B CPOKE rectauum
37 v 6onee HeJesb. MpoaHaNM3NPOBaHbI KITMHUKO-aHAMHECTUYECKUE JaHHbIE 1 AUHAMUYECKIUE U3MEHEHUS COAepXKaHus (hnbpu-
HoreHa n D-gumepa, akTUBHOCTM TKaHeBOro doaktopa (aurn. tissue factor, TF), nHruéutopa nytv TkaHeBOro gpakropa (aHrn. tissue
factor pathway inhibitor, TFPI), MHrnéuTtopa aktueatopa nnasmuHoreHa-1 (aHrn. plasminogen activator inhibitor-1, PAI-1), TkaHe-
BOTO aKTMBaTopa nyiasmMuHoreHa (aHrs. tissue plasminogen activator, t-PA), ypoKnHa3HOIo aktmeaTopa nyiasMuHOreHa (aHri.
urokinase plasminogen activator, u-PA); BbInonHeH TecT reHepauuu Tpom6una (TIT). MapameTpbl uccnegosanu B 22-23,
B 27-28 Hefi 6EPEMEHHOCTMN 1 HEMOCPEACTBEHHO NEPEs POLOPA3PELLEHMEM.

PesynbTatbl. TaxXecTb Te4yeHus nHdekumuu COVID-19 He onpeaensna cpoku poopa3peLleHns, KOTOpbIe 3aBUCeNn 0T KoMopoua-
HOr0 COCTOSHNA nauueHTok. Bee HabnogeHus MNP (37 n3 63; 58,7 %) 06ycnoBneHs! JekoMneHcaunen PyHKLNN NnaLeHTsl, peany-
3YIOLLENCS HEOTNOXHbIMU COCTOAHUAMU CO CTOPOHbI MAaTepy W/UKn NI0Aa, a UMEHHO, HapacTaroLLei BHYTPUYTPOGHOR runokcuei
nnofa (64,9 %) B coveTaHuUu C 3aAePXKKOM ero BHYTpuyTpo6Horo pocta (51,4 %), Taxenoi npeaknamncueit (13,5 %) n npexaes-
PEMEHHOI OTCMIONKON HOPMAnbHO PAcnonoXeHHon nnaueHtsl (5,0 %). B o6eux rpynnax wmccnefoBaHWs NepeHeceHHbINn
B 14-16 Hepn 6epemeHHocT COVID-19 accoummpoBaH ¢ KoarynauMoHHbIM U (QUOPUHONNTUYECKIM fuc6anaHcom. Mpu 3TOM He
MeHee YeM Yepe3 6 Hea nocne nepeHeceHHon nHdekumn COVID-19 B ocHOBHOI rpynne nauueHTok ¢ MNP peructpuposaniu 6onee
BbICOKMNE 3Ha4eHWs nokasarens «[uk TpoM6uHa» OTHOCUTENIbHO KOHTPOSIbHOM rpynnbl (3050 nmons/n npotus 2527 nMonb/n,
p = 0,0433). Takxxe B KOHTPOLHOW rpymnne NaLMEHTOK CO CBOEBPEMEHHbIMMU POJjaMU aKTUBHOCTb TF CHUXKanach CTaTMCcTUYECKM
3HA4YMMO 60JiblUe, Yem B Tpynre naumeHToK, POLOPaspeLleHHbIX JocpoyHo: Ha 47,1 n 28,1 % cootBeTcTBEHHO (p = 0,0546).
MauneHTKn rpynnsl AOCPO4HOr0 POAOPA3PELLEHNS (OCHOBHASA rpynna) xapakTepu3oBanucb NOKas3aTenamu, CBUAETENbCTBYIO-
WMMKU 0 CDUOPUHONUTUYECKOM JucbanaHce: B 22-23 Hel, 6epeMeHHOCTI Ha (POoHe yrHeTeHus ubpuHonmsa (yposeHb PAI-1
coctasun 18,4 Hr/mn npoTuB 12,5 Hr/Mn B KOHTpOnbHOA rpynne; p = 0,0209) onpefeneHo nosbileHne ypoBHa u-PA (1,5 Hr/mn
npoTus 0,55 Hr/mMn B KOHTpoNbHOM rpynne; p = 0,0015), 410 N03BONAET Npeanonarath 0 BOSMOXHOM MPOIOHIMPOBAHHOM UMMY-
HOBOCNANUTENbHOM OTBETE B rpynne nauueHTok ¢ MP. Cogepxanune pubpuHoreHa u D-gumepa npu AMHaMUYeCKOM UCCneaoBa-
Hun nocne nepeHeceHHoro COVID-19 B 06enx rpynnax BXOAnNI0 B pedepeHCHbIE 3HAYeHNs AN recTalnoHHOM0 CpoKa.

3aknovenue. OnpefieneHo [OCTOBEPHOE MOBbILIEHWE KOArynALWOHHOTO MOTEHLMana KpoBuW, NOATBEPXAEHHOE MOBbILLIEHUEM
aKTUBHOCTM TF 1 CNOCOBHOCTK K reHepauny TpOMOKUHA y NaLneHToK, nepeHeciunx COVID-19. B cnyy4ae [OCPOYHOTO poaopaspe-
LLIeHNA BbIABJIEH ;u/lc6anch B Cucteme (i)l/lﬁpI/IHOJ'Il/Isa, peaJ'II/ISy}OLU,I/IVICH CHMXeHnem (*)VlﬁpI/IHOJ'II/ITI/HeCKOVI dKTUBHOCTK KPOBMU,
HapacTatoLLei CO CPOKOM recTauui.
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Abstract

Aim: to study the role of the hemostatic system in pretem delivery (PD) in pregnant women who have had COVID-19 in the
gestation period from 14 to 16 weeks.

Materials and Methods. A prospective single-center observational study was conducted by enrolling 63 pregnant women with
verified COVID-19 at 14-16 weeks of gestation. The main group consisted of 37 patients with PD, control group — 26 patients with
labour activity that occurred at least at gestational age of 37 weeks. Clinical and anamnestic data and dynamic changes in fibrinogen
and D-dimer level, activity of tissue factor (TF), tissue factor pathway inhibitor (TFPI), plasminogen activator inhibitor-1 (PAI-1),
tissue plasminogen activator (t-PA), urokinase plasminogen activator (u-PA) were analyzed; thrombin generation assay (TGA) was
performed. Parameters were analyzed at weeks 22-23 and 27-28 of gestation and just before delivery.

Results. It was found that severity of COVID-19 infection did not determine the timing of delivery that depended on patient comor-
bid condition. All PD observations (37 out of 63; 58.7 %) were caused by decompensated placental function manifested by acute
obstetrical complications: increasing intrauterine fetal hypoxia (64.9 %) along with intrauterine growth retardation (51.4 %), severe
preeclampsia (13.5 %) and premature abruption of the normally located placenta (5.0 %). In both study groups, COVID-19 experi-
enced at 14-16 weeks of gestation was associated with coagulation and fibrinolytic imbalances. At the same time, at least 6 weeks
post-COVID-19 infection, patients with PD had higher level of the “Peak thrombin” vs. control group (3050 pmol/L vs. 2527 pmol/L;
p = 0.0433). Also, patients with term vs. preterm delivery had TF activity decreased significantly: by 47.1% and 28.1%, respectively
(p =0.0546). Patients in PD group were characterized by fibrinolytic imbalance. At 22-23 weeks of gestation, suppressed fibrino-
lysis (PAI-1 level — 18.4 ng/ml vs. 12.5 ng/ml in the control group; p = 0.0209) was concomitant with elevated u-PA level (1.5 ng/ml
vs. 0.55 ng/ml in the control group; p = 0.0015), which suggests a potential prolonged immunoinflammatory response in patients
with PD. Magnitude of fibrinogen concentration and D-dimer level during post-COVID-19 follow-up study was within the reference
values specific to gestational age.

Conclusion. A significant increase in coagulation potential was found and verified by elevated TF activity and potential to thrombin

generation in COVID-19 convalescent patients. In the case of preterm delivery, there was an imbalance in fibrinolysis system
revealed by decreased blood fibrinolytic activity elevating along with increasing gestational age.
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OCHOBHbIE MOMEHTbI

Y10 yXe u3BecTHo 06 aToi Teme?
» VHdekumns SARS-CoV-2 cBsizaHa ¢ KpUTUHECKUM COCTOSHUEM
maTepn U/unu nnopa, NpexaeBpeMeHHbIMIA poaamu.

» Knto4eByio posb B pa3BUTUM OCHOXHEHWIA 6EPEMEHHOCTM OTBO-
OAT NaLeHTe, a MMEHHO, TPOM60BOCNANMTENBLHOMY MPOLIECCY,
accouumpoBaHHOMY ¢ UHAuumMposannem SARS-CoV-2.

» CTaHAapTHble TECTbl KOArynsuun 4acTo He MO3BOMSOT Onpe-
JenUTb MPOKOArynsHTHbIA ctatyc nauneHtos ¢ COVID-19,
MOCKOJbKY 60NbLIMHCTBO TPAAULMOHHO ONpeaensembix napa-
METPOB CBEPTbIBAHWS KPOBU HAaXoAsTcs B npedenax pedie-
PEHCHbIX 3HA4YEHNIA.

Y10 HOBOrO faeT cTaThA?
» [pexaeBpeMeHHble Poabl Y 6EPEMEHHbIX NOCe NePEHECEHHON
nHbekumm COVID-19 conpskeHbl €O 3HAYNMO  BbICOKUMM

3Ha4YeHNAMY aKTUBHOCTW TKaHEBOro paktopa W croco6HOCTM
K reHepawym TpoM6KHa o nokasartento <Mk TpoMeuHa».

» [lepeHeceHHas nHekuus COVID-19 B cpoke rectauuu ¢ 14-ii
no 16-10 Hedenw accouumpyetcs ¢ PUOPUHONANTUYECKIM
AncbanaHcoMm, COXpaHsloWwmMes B 22-23 Hep recrauuu
1 NPOSBAAIOWMMCS YrHeTeHMeM (MOPUHONN3A, 3HAYUMO
60r1ee BbIPAXEHHOM NpU MOCNEAYLEM AOCPOYHOM POJO-
paspeLLeHni.

Kak 3To MOXET NOBNNATb HA KIIMHNYECKYH) NPAKTUKY
B 0603pumom byaywem?

» OueHka nokasartenen cMCTEMbI KOArynauum 1 ubpuHonnaa,
NPOBELEHHas He paHee 4em 4epe3 6 Hep mocne nepeHeceH-
Horo COVID-19, no3BonseT BblgenuTb rpynny pucka nalmeH-
TOK C MHAYLIMPOBAHHBIMI NMPEXAEBPEMEHHBIMI POJamMu.

Beemenue / Introduction

Yenoseyeckas LMBUNKU3ALMA NEPUOANYECKN MEPEXN-
BaeT Nepuobl NaHAeMuUn NHMEKLMOHHbIX 3a60/1eBaHU,
YHOCSILLMX He TOMbKO ThICAYN XKU3HEW, HO U BIINAIOLLNX
Ha Ka4YeCTBO XXW3HU NMOCNeayLUX NOKONeHUA. [aHHble
npeablaywnx naHaeMuin nokasanu, 410 6epemMeHHble
NOABEPratTCs BbICOKOMY PUCKY 3apaXKeHMs ¢ UCXOA0M
B HEOMAronpuATHbIE NEepPUHATamNbHbIE U/MNKN aKyLIEPCKue
cocTosHuA [1]. HenoBe4vecTBy M3BECTHbI 3 BCMbILIKI MNaH-
JeMWii, BbI3BAHHbIX BUPYCaMW CEMEiCTBa KOpOHaBUPY-
coB (CoVs), npu 3TOM AaHHble 006 MX BAWUSHWK Ha Gepe-
MEHHOCTb Y NH0JIel 6b11n orpaHuyeHsl 1o 2020 r., korga
naHaemus GOVID-19 npuenekna K ce6e BHUMaHue. Kak
nokasan onbIT, uHekuns SARS-CoV cBszaHa ¢ KpuTu-
YECKUM COCTOSIHMEM MaTepu W/waw Nnofda, Npexaespe-
MeHHbIMU pogamu (MP) [2, 3]. Knto4eByio posib B pas-
BUTUMN JAHHbIX OCNOXXHEHWUA OTBOAAT NaLEHTEe, a UMEH-
HO, TPOMGOBOCNANNTENILHOMY NPOLECCY, aCCOLMNPOBAH-
HOMY ¢ WHGmuuposaHuem SARS-CoV-2 [4]. Mpu atom
BIMSHME TEMOCTATUYECKOro amcbanaHca Ha UCXoApl
rectauMm He MMEIOT OAHO3HAYHOW MHTepnpeTauuu [3].
Takxe He06X0LMMO OTMETUTb, YTO CTaHAAPTHbIE TECTbI
Koarynauum 4acto He MO3BOMANT OMNpefennTb MpoKo-
arynsaHTHbIA cTatyc nauueHToB ¢ COVID-19, nockonbky
OONbLUUHCTBO TPAAULIMOHHO ONpPeaeNsemMbIx napamMmeTpoB
CBEPTbIBAHMA KPOBW HAX0AATCs B Npeaenax pedepeHc-

What is already known about this subject?

» SARS-CoV-2 infection is associated with critical maternal
and/or fetal condition as well as preterm birth.

» A key role in developing pregnancy-related complications is
assigned to the placenta particularly thromboinflammatory
process associated with SARS-CoV-2 infection.

» Standard coagulation tests are often unable to determine the
procoagulant status of patients with COVID-19, because most
routinely analyzed coagulation parameters are within refe-
rence range.

What are the new findings?

» Preterm birth in pregnant women post-COVID-19 infection is
coupled to significantly high magnitude of tissue factor acti-
vity and potential to generate thrombin based on «Peak throm-
bin» parameter.

» Previous COVID-19 infection during gestation spanning from
week 14 to 16 is associated with fibrinolytic imbalance
sustained up to week 22-23 of gestation and is revealed by
inhibited fibrinolysis, which is markedly more prominent upon
subsequent preterm delivery.

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

» The assessment of coagulation and fibrinolysis system
parameters performed at least 6 weeks after COVID-19
infection allows to specify a group of patients at risk of
induced preterm delivery.

HbIX 3HA4YeHWin [6], 4TO UCKNKOYAET BO3MOXHOCTL CBOE-
BPEMEHHON KOPPEeKLMU KOarynsaumoHHOW ANCYHKLUN.
[oHMMaHME OCOGEHHOCTEN TEYEHMS U PaA3NUYNl MeX-
Ay NaHAeMUYecKUMU BUpPycaMi MOXET 0Ka3aTbCA M0-
Ne3HbIM B BYAYLLEM ANS KOHTPOSISA, MPOrHO3UPOBAHUS U,
BO3MOXXHO, TEPANeBTMHECKON KOpPPeKLmMn HebnaronpuaT-
HbIX MOCNeACTBUIA BUPYCHON MHPEKLMM BO Bpems Gepe-
MEHHOCTN.

Llenb: n3y4nTb ponb cuMcTembl remoctasa B JOCPOY-
HOM POLOpPa3spelleHnt y OGepemMeHHbIX, MepeHecLUnx
COVID-19 B cpoke rectauum ¢ 14-in no 16-10 Heaento.

Marepuansl 1 MmeToabl / Materials
and Methods

Iu3aiin nccneposanus / Study design

[poBEAEHO NPOCMEKTUBHOE OAHOLEHTPOBOE HA6MH0-
patenbHoe uccnegosanme Ha 6ase KIbY3 AKKIIL (bap-
Hayn), KOTOpPOe BK/O4Yano 63 MmaumeHTKW C MOATBEpX-
néHHbiM GOVID-19, nepeHeceHHbIM B Cpoke ¢ 14-i no
16-10 Hepento rectaumn. Cpok rectaumu 14-16 Hep Bbi-
OpaH He cnyy4anHo. C 0gHON CTOPOHBI, UHDULMPOBAHKE
B YKa3aHHbIE CPOKU WCKITHOYAeT BO3MOXXHOE TEpaTOreH-
HOe AelicTBMe BMpyca Ha nnod. C apyroi, JaHHbIA nepu-
071 3aXBaThIBAET OKOH4YAHME BTOPOIi BONTHbI MHBA3WUMN CUH-
UMTMOTPOdDO6NACTA, HTO HE UCKNTHOYAET BANSIHNE CUCTEM-
HOr0 MMMYHOBOCMANUTENbHOr0 OTBETA U BO3MOXHOIO
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FeMoCTaTMYecKuin AMc6anaHc Kak onpeaenstoLLuii pakTop JOCPOYHOT0 POLOPA3PELLEHNS Y NALMEHTOK

¢ nepeHeceHHbIM COVID-19

aucbanaHca B cucTeme remMocrasa Ha (oopMupoBaHue
nnaueHTol [7].

CteneHb TsxxecTun TedeHus GOVID-19 onpepensnu co-
rMacHo BpemeHHbIM METOLMYECKUM peKoMeHaaunam [8].
[TaUMeHTKN C Nerkon CTerneHbl Te4eHWs 3ab0JieBaHMUA
neyeHue monyyanu ambynaTtopHo, CO CPeAHei u Tsxe-
NON — B YCNOBUSAX CTauuoHapa. lMpn aToM cpefHsas u T4-
)Kenasi CTerneHn onpenensnum 06s3ateflbHOe NoJydeHue
AHTUKOArynsaHToB.

Kputepuu BknroueHus n ucknioyenus / Inclusion
and exclusion criteria

Kputepun Bkmoyeuns: Bospact 18-35 net; cnoH-
TaHHas OfHONM0AHas 6EPEMEHHOCTb B CPOKe recTauuu
20-22 Hep; noaTBepXXAéHHbI COVID-19, nepeHecéHHbIN
B cpoke 14-16 Hep rectauum; NoANUCaHHOE MH(OPMU-
pOBaHHOE cornacue.

Kputepun nckmoyeHns: Bo3pact meHee 18 n 6onee
35 net; 6epeMEHHOCTb, HACTynuBWas B Mporpammax
BCMOMOraTesibHbIX PenpOAYKTUBHbIX TexHonoruin (BPT);
MHOronnofgHas 6epeMeHHOCTb; [JEeKOMMEHCUPOBaHHas
comaTtuyeckas naTonorns; 0Tkas OT y4acTus B UCCNeAo-
BaHUU.

Ipynnbl nayueHToK u cpokn o6eneposanus / Patient
groups and timing of examination

KoHeyHOW TOYKOW MCCrenoBaHMs SABUMOCH POA0pas-
peLleHne, B 3aBUCUMOCTI OT CPOKa KOTOpOro Bce Gepe-
MEHHbIe ObITN PaHA0MNU3NPOBAHbI HA 2 TPYNMbI: B OCHOB-
Hyto rpynny (gocpoyHble pogbl) Bownu 19 (30,1 %) na-
LLMEHTOK CO cBepxpaHHumu 1 18 (28,6 %) ¢ paHHumu [1P;
KOHTPOJIbHYIO rpynny cocTasunu 26 (41,3 %) »KeHLKH,
pofbl Y KOTOPbIX NPOU30LLIIN B CPOKe rectauun 37 n 6o-
nee Hefefb.

CypporatHbiMK (MPOMEXYTOYHbIMI) TOYKAMWU WCChe-
[I0BaHWNA OnpefdeneHbl MoKasaTenu KoarynsuuoHHOro
remoctasa U ubpuHonusa. C 3TO LENbl y BCEX na-
LIMEHTOK B CPOKM 22-23 (mepBas T0YKa UCCIeA0BaHus),
27-28 Hep (BTOpas TOYKa UCCNeLOBAHUA) U Henocpen-

CTBEHHO Nnepej POAOPa3peLLeHNeM (TPeTbs TOYKa uccne-
L0BaHNA) n3y4eHa cuctema remocrasa. Heo6xoaumo ot-
METUTb, YTO HA MOMEHT BK/IOYEHUS B UCCNEA0BaHNE Na-
UMEHTKI He MOMyyYanu aHTUKOArynsHTHy0 Tepanuio. n-
3aifiH NccneaoBaHns NpefcTaBneH Ha pucyHke 1.

Metopab! uccnegosanus / Study methods

VI3y4eHbl cnefytowme napameTpbl remMocTasa: comep-
XaHue ubpuHoreHa n D-gumepa, akTMBHOCTb TKAHEBO-
ro ¢pakropa (aHrn. tissue factor, TF), unrnéutopa nyTu
TKaHeBOro goaktopa (aHrn. tissue factor pathway inhibitor,
TFPI), nurnéutopa aktusatopa niasmMuMHOreHa-1 (aurn.
plasminogen activator inhibitor-1, PAI-1), TkaHeBoro
akTuBatopa nnasMuHoreHa (aHrn. tissue plasminogen
activator, t-PA), ypOKWHA3HOro akTueaTtopa nyiasMuHo-
reda (aurn. urokinase plasminogen activator, u-PA), Bbl-
MOMHEH TeCT reHepauun TpomobuHa (TI'T) ¢ M3MepeHu-
eM NapameTpoB JHAOTEHHbIA TPOMOWHOBbINA MOTEHLMAS
(aurn. endogenous thrombin potential, ETP) n nuk Tpom-
6uHa (aHrn. Peak thrombin).

KonunyecTBeHHOE OnpefesieHne NpoKoarynsHTHOM aK-
TnBHocTu TF (Habop Actichrome TF) n ypoBHS aKTuB-
HocTtu TFPI (Habop Actichrome TFPI) B 4enoseueckon
nnasme BbINOAHANM XPOMOreHHbIM MeTogoM (Sekisui
Diagnostics, CLUA). 1ns oueHKM cnoco6HOCTU K TPOMON-
HO06pa3oBaHMio npoBefeH TI'T Ha NnaHLeTHOM Onoo-
pumetpe Fluoroskan Ascent (Thermo Fisher Scientific
Inc., GLUA), ocHalleHHbI AMCMEHCepOM, C Mporpamm-
HbiM 06ecnedeHunem Thrombinoscope 3.0.0.26. Copaep-
xaHue D-gumepa (Habop peareHToB Helena Bioscience,
Benuko6putanus) n yposeHb (pubpuHoreHa (Mynbtu-
Tex-cpubpuHoreH, TexHonorna-craHaapt, Poccus) usme-
PANM Ha aBTOMaTM4eckom koarynometpe Siemens BCS
XP (Sysmex Corporation, finoHus). Ha asTomatu4eckom
tbotomerpe Pean-P (Bektop-bect, Poccus) oueHusanu
ypoBeHb aHTureHos t-PA, u-PA n PAI-1: TecT-cucTembl
t-PA Combi Actibind ELISA, u-PA Combi Actibind ELISA
n TECHNOZYM® PAI-1 Actibind® ELISA, cOOTBETCTBEHHO,
npoussofctea Technoclone GmbH (CLUA).

Ve

[pocneKTBHOE 0AHOLIEHTPOBOE HAa6MOATENIbHOE UCCeJ0BAHNE NALNMNEHTOK C NEPEHECEHHbIM B cpoKe 14—16 Heflenb 6epeMeHHOCTY
COVID-19/ A prospective single-center observational study of women with COVID-19 verified at 14—16 weeks of gestation

n=063

Y

p
KoHTponbHas rpynna: naumeHTKM co CBOEBPEMEHHbLIMMU PoLaMm
Control group: patients with term delivery
n=26

Y

Y

OcHOBHas rpynna: nauneHTKn ¢ NpexaespeMeHHbIMIA PoAamMi
Main group: patients with preterm delivery
n=37

Y

S

ViccnegoBaHue OTHeSbHbIX MAPaMEeTPOB CUCTEMbI FEMOCTa3a B CPOKM 2223, 27—-28 Hefeslb 6epeMEHHOCTI 1 Nepej poAopaspeLleHnem
Individual hemostasis parameters assessed at weeks 2223, 27-28 of gestation and before delivery

PucyHok 1. [In3aiiH nccnegosanus.

Figure 1. Study design.
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Jdtnyeckue acnektnbl / Ethical aspects

Bce nauueHTKW, y4acTBOBaBLUME B WCCNE[0BAHUM,
Obin NPOMHCGOPMUPOBAHbLI O XapakTepe McCnenoBa-
HUS W BKIOYEHWNI pe3ynbTaToB 06CNef0BaHMs B Hay4HO-
1ccnenoBaTenbCKyo paboTy. Y BCex NaumeHToK nonyye-
HO NUCbMEHHOEe MHDOPMUPOBaHHOE cornacue. ccneno-
BaHMe NMpPOBEJEHO B COOTBETCTBMW C ATUYECKUMU CTaH-
naptamu XeNnbCUMHCKOWA Jeknapauuu BcemupHon meau-
LIMHCKOW accounaumn. [On3ailH uccnenoBaHus npoLlen
9KCMEPTHYI OLIEHKY B JIOKa/IbHOM 3TMYECKOM KOMUTETE
npn ®IE0Y ArMY MuH3gpasa Poccumn, npoToKon 0406-
peHus Ne 8 ot 25.10.2019 ¢ BHeCeHMeM JOMNONHEHUNA,
yTBepXAeHHbIX npoTokoomM Ne 9 01 20.10.2020.

Cratuctuyeckue metopbl / Statistical analysis

Ina  aHanutnyeckom 06paboTKN  YCTAHOBJIEHHbIX
JaHHbIX ucrnonb3oBanu nporpamMmsl  Microsoft Excel
n MedCalc Version 17.9.7. (MedCalc Software, benb-
rus). [ns npoBepkn runotesbl 0 HOPManbHOCTY pacrnpe-
nenenus npumensann Tect LWanupo-Yunka. KayecTBeH-
Hble BEJINYUHbI BbIPaXanu B a6COMOTHbIX 3Ha4YeHMsX (n)
1 B npoueHTax (%), CPaBHWUTENIbHbIA aHANIM3 KOTOPbIX
BbIMOJTHEH NOCPEACTBOM TabNuL, COMPSXKEHHOCTM (Kpu-
Tepuii x%). MapameTpbl NaGOPaTOPHbIX TECTOB OLEHNBA-
N1 METOAaMI HenapameTPUYeCcKOn CTaTUCTUKIA: MeanaHa
(Me) n kaptunu (Q,-Qs), Ans rpacpruyeckoro n3obpaxe-
HUA KOTOPbIX WUCMONb30BaNK Auarpammy «sLinK ¢ yca-

MU» W NINHENHbIE AuarpaMmbl. [N OLEHKM pasnnyuii
NabopaTopHbIX TECTOB MEXY rpynnamu CpaBHeHWUs npu-
meHsanu U-kputepuii ManHa-YutHu. Moporosas Bennyu-
Ha o-OLWKNOKK, Oonpefensowas CTaTMCTUYECKY0 3Ha4Nn-
MOCTb, NpUHATA Kak p < 0,05.

Pe3ynbrars! / Results

KnuHUKO-aHaMHecTHYecKas XxapakTepucTuka
o6cnepoBanHbIX 6epemenHblx / Clinical and anamnestic
characteristics of pregnant women examined

YcTaHoBseHo, 410 B 35 (59,6 %) Habn0geHMSX HOBas
KopoHasupycHas uHdekuua (HKW) umena nerkyw cre-
neHb TeyeHmns, B 28 (44,4 %) cnydaax — CpegHee 1 Taxe-
noe te4yeHne. CornacHo nNpoBeLeHHOMY aHanuay, CTpyK-
Typa CPOKOB POLOPA3PELUEHMs He 3aBUCENa OT CTEMNEHN
TsKecTn TedeHns COVID-19 (tabn. 1).

Bce TP 6biin MHOYUMPOBAHHBIMKU U 0BYCNOBJIEHbI
TshKenoi npeaknamncuein (M3), AeKOMNEHCMPOBAHHON
BHYTPUYTPOGHOI TUNOKCUe 1 3aJepXXKon pocta nnoja
(3PTT), a Takxe NpexxAeBpPeMEHHON OTCMONKOM HopMasib-
HO pacnofioxeHHoi nnauenTbl (MOHPTT), 4To onpepens-
N0 HEeo6XOAUMOCTb 3KCTPEHHOI0 POAOpa3peLleHus ab-
JOOMUHANbHbIM nyTemM. HecMoTps Ha OTCYTCTBUE CTaTu-
CTUYECKM 3HAYUMON pasHuLbl, TsKenas 13 BCcTpeyanach
TONbKO B rpynne ceepxpanHux P, a MOHPM - Tonbko
y NaUNeHTOK, NepeHecLunx nerkyto cteneHdb COVID-19.

Tabnuua 1. CTpyKTypa CPOKOB 1 NPUYUH JOCPOYHOr0 POJ0OPA3PELLEHNS Y NALMEHTOK C nepeHeceHHon nHdekumen COVID-19 B cpokm
rectauum ¢ 14-in no 16-10 Heaento B 3aBUCUMOCTU OT CTENEHN TSHXKECTU 3a60MEBaHNS.

Table 1. Pattern of timing and causes for preterm delivery in COVID-19 convalescent patients at gestational age spanning from week

14 to 16 coupled to disease severity.

AxyLuepckue 1 nepuHaTanbHble HCXOAbI Jlerkas cteneHb CpepHsa U TAXEnas cTeneHb
COvID-19 CovID-19
Obstetric and perinatal outcomes Mild COVID-19 Moderate and severe COVID-19 p
n=35 n=28
n (°/o) n (%)

CB0eBpameHHbIe POk 12 (34,3) 14 (50,0) 0,5098

Term delivery

lMpexxaeBpeMeHHble pojbl B cpoke 34—36 Hep:

Preterm delivery at gestational age of 34-36 weeks: 10(286) 8(286) 1.00
- pHyTpmyTpodHaﬂ runokcus nnoaa 5 (14,3) 6 (21.4) 0.4606
— intrauterine fetal hypoxia
- 3aJiepXKa pocTa nnoaa
— fetal growth retardation 3(86) 4(143) 04776
— NMPEXAeBPeMeHHas 0TCNOIKa HOPMaNbHO

PacronoXEHHO NNaLeHTbl 1(2,9) 0(0) 0,5829
— premature abruption of a normally located placenta

lMpexxaeBpeMeHHble poapl 40 34 Hep:

Preterm delivery at gestational age of less than 34 weeks: 13(37.1) 6(21.4) 01813
— TAXenas npeaknamncus 3(86) 2(71) 0.8351
— severe preeclampsia
- gHyTpmyTpoéHaﬂ rUMoKcuA nnoaa 9 (25.7) 4(143) 0.2712
— intrauterine fetal hypoxia
- 3aJlepXKa pocTa nnoga
— fetal growth retardation 8(229) 4(14.3) 03330
— NPeXAeBpPeMeHHas 0TCNOIKa HOPManbHO

PaCMoNOXEHHO MNaLeHTbl 1(2,9) 0(0) 0,5829
— premature abruption of a normally located placenta
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FeMoCTaTMYecKuin AMc6anaHc Kak onpeaenstoLLuii pakTop JOCPOYHOT0 POLOPA3PELLEHNS Y NALMEHTOK

¢ nepeHeceHHbIM COVID-19

[TprHUMas BO BHUMaHWE, YTO NPUHUHONA [OCPOYHOrO
POJ0OpPA3PELLEHNS MOXET ObITb IKCTpareHuTanbHas na-
TONOrKs, NPOBEAEH aHaNN3 COMATMYECKOro cTaTyca BCex
NauMeHToK C Y4eTOM CpoKa pofopaspelleHus (taén. 2).
BbisiBneHa goctoBepHas cBa3b [P ¢ TakuMMu XpOHMYe-
CKUMU 3a00MeBaHNAMU, KaK MHEEKLMS OpraHoB Moue-
BbIAeNuUTesIbHO cucTemsl (p = 0,0256), runepTeH3nBHbIE
coctosanms (p = 0,0440), xpoHuyeckune 3a6osieBaHuUs Abl-
xatenbHbix nyTen (p = 0,0210).

JlabopatopHble gaHHbie / Laboratory data
Wccneposarne koarynaymoHHOro 38eHa remocrasa /
Study of hemaostasis coagulation arm

MpuHUMAs BO BHUMaHWE WOEHTUYHOCTb aKyLIEPCKUX
OCJTOXXHEHWIA U NepuHaTanbHbIX UCX040B NPU PasinyHON
cTeneHu TshxecTu TeveHus HKW, nposedeH aHanma noka-
3atenen KoarynsuuoHHOTO 3BeHA remMocTasa U CUCTeMbl
(ombpuHONMU3a B rpynnax CPaBHEHUS, PaHLOMU3NPOBAH-
HbIX N0 CPOKY POOPa3peLleHus.

Mo pesynbratam WCCMeA0BaHUA KOHLEHTpauum du-
OpuHOreHa YCTaHOBJSIEHO, 4TO MeAWaHa rnokKasaress
B CpPOKM 22-23 Hej 6epeMeHHOCTM (MepBas TO4YKa UC-
cnefoBanus) B rpynne MNP 6bina CTaTUCTUYECKN 3HAYU-
MO BblIlLE, YeM B KOHTPOJSIbHOW rpynne: 5,8 r/n npoTus
4,5r1/n (p =0,0386), B cpokun 27-28 HefL 6epeMeHHOCTH
(BTOpas TOYKA) W HaKaHYHE poJopaspeLueHus (TpeTbs
TOYKA) 3HAYEHUS ObIIN COMOCTaBUMbI (PUC. 2).

Mpn nccnenoBaHuKM KoarynsuuoHHOW akTuBHocTM TF
B NepBoil TO4Ke (22—23 Hef) B 06emx rpynnax onpegese-
HO ee NnoBbIleHNe B 15 pa3 no cpaBHeHMIo ¢ (nU3Nooru-
YeCKu npoTekaroLLen 6epemeHHocTbio (Me = 6,7 nmosnb/n
[9]). Mpn gnHAMWUYECKOM UCCNELOBAHUM aKTUBHOCTM TF
YCTAHOBJIEHO, 4YTO K CPOKY POL0OpPa3peLLIeHus B rpynre co
CBOEBPEMEHHbIMU pojamu (KOHTPOJIbHAA rpynna) noka-
3aTeflb CHUXXAJNCA CTAaTUCTUYECKM 3HAYKUMO 6onblue (p =
0,0546), yem B rpynne NauueHTOK, POAOPA3PELLIEHHbIX
[0CPOYHO: Ha 47,1 1 28,1 % COOTBETCTBEHHO (puc. 3A).
AkTnBHOCTb TFPI B nepBoii To4ke (22-23 Heq) y nauu-
EHTOK C JOCPOYHbIM POAOPA3PELUEeHNeM onpeneneHa 3Ha-
4umo Bbiwe (p = 0,0044) oTHOCUTENBHO TPYNMbI CO CBOE-
BPeMeHHbIMU pojami (puc. 3B). Heo6xoanmo 0TMETUTD,
4TO CHUKeHUe akTuBHocTM TF u TFPI K cpoky pogopaspe-
LLIEHMS CUHEPTIYHOE W CONOCTaBUMOe B 06enx rpynnax.
[Mpu ouLeHKe CMOCOOGHOCTH K TPOMOUHOO6PA30BAHNIO
no pesynsratam WHTerpanbHoro TI'T TONbKO B NepBon
TOYKE MCCNefOBaHUsA Y MALMEHTOK rpynnbl JOCPOYHOTO
POAOPA3pPeLLeHNs YCTAHOBMEHO CTATUCTUYECKN 3Ha4u-
Moe nosblweHne (p = 0,0433) nokasatens ETP oTHoCU-
Te/bHO rpynmbl CO CBOEBPEMEHHbIMMU pofamu (puc. 4).
[Mpn cpaBHeHUM rnokasatesien uHTerpanbHoro TIT
y NauueHToK ¢ nepeHeceHHon B 14-16 Hep 6GepemeH-
HOCTU WHpekuueir COVID-19 BHe 3aBUCMMOCTM OT CpoO-
Ka pOAOpaspeLLeHns C aHaNOrMYHbIMU AaHHBIMU TpK
(busmnonoruyeckon GepemeHHocT [9] BO BCeX TOuKax

Tabnuua 2. CTpykTypa KOMOPOUAHOA COMATNYECKORA NAaToNOrm 6epemMeHHbIX ¢ nepeHeceHHoi nHdekunen COVID-19 B cpoke rectauuu ¢ 14-i

no 16-10 HeJeso B 3aBUCMMOCTM OT CPOKa POAOPA3PeLLeHNs.

Table 2. Somatic comorbidity pattern in pregnant women with COVID-19 verified at 14—16 weeks of gestation based on timing of delivery.

ComaTuyeckuil craTyc CBoeBpeMeHHblE pofibl MNP no 34 vep P B 34-36 Hep
Somatic status Term delivery PD before week 34 PD at weeks 34-36
n=26 n=19 n=18 p
n (%) n (%) n (%)
1 2 3

ps_, = 0,6005

Body mass o 25 13500 B (22.) 7(389) prs = 04679
ody mass index > Py_s = 0,9595
: pi_p = 0,2093
HI/II'IGPIBH3.VIBHbIe g.ct)lcm;mm 2(77) 4(21,1) 6 (33,3) ;3 =0,0440
ypertensive conditions p,_s = 0,4037
i ] pi_p = 0,1065
Respiratory tract Gisoases 2(7.7) 5(263) 7(389) Pry = 0.0210
espiratory tract diseases P, =0,4164
Hdpekuns opraHos P, = 0,0256
MOY€eBbILENNTENLHON CUCTEMBI 3(11,5) 8 (42,1) 1 (5,6) py_3 = 0,5063
Urinary tract infections Pes = 00191
) pi_p = 0,4023
N!/IK(i.TI/IH03aB:I.CVIMbIe 2(7.7) 3(15,8) 1(5.,6) p;_s=0,7831
icotine smoking Py_s = 0,3365
pip=0,1171

\E;!Ap?/(r:]Hblet_Egr}aTlchl/Bl/l‘-l 0(0) 3(15,8) 1(5.,6) ps_3 = 0,3624
iral hepatitis Py = 0,3365

Tpumeyanne: [P — npexxgeBpemMeHHbIe pobl; BUY — Bupyc nmMmyHoaechnuunTa YenoBeKa; BbifesneHbl 3Ha4nMble Pasinyns.
Note: PD — preterm delivery; HIV — human immunodeficiency virus; significant differences are highlighted.

m http://www.gynecology.su
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Me =45
Me=58 T Me =4,8
6l Me = 4,6

Me = 5,0
Me = 4,9

p =0,0386 D= 0,8958

p=0,8251

KoHueHTpaums gmbputoreua, r/n
Fibrinogen level, g/L

ot I I |
22-23 Hep 27-28 Hep Hakanyne
Weeks 22-23 Weeks 27-28 popopaspeLuenus
Before delivery
—— CBOEBPEMEHHbIE POLbI
(KoHTpOMbHas rpynna)
term delivery (control group)

—— MNpexAeBpeMeHHble Pofbl
(ocHoBHas rpynna)
preterm delivery (main group)

PucyHok 2. [inHamnka meanatbl (Me) 3Ha4eHui onbpuHoreHa
B Pa3nn4Hble CPOKM recTalin y NaLunMeHToK ¢ NepeHeceHHoN

B 14-16 Hea 6epemeHHOCTM nHMeKumen COVID-19 B
3aBWUCMMOCTI OT CPOKOB POAOPA3PELLEHNS.

lpumeyanne: Me (meanara) — mapkep; «amk» — 95 % [0BEPUTENIbHBIN
nHTEpBan Ans Me; ycbl — MexkBapTuibHbii ananasod Q—Q;.

Figure 2. Median (Me) dynamics of fibrinogen level at various
stages of gestation in patients with COVID-19 verified
at 14-16 weeks of pregnancy based on timing of delivery.

Note: median (Me) — marker; “box” — 95 % confidence interval for Me;
whiskers — interquartile range Q,—Q;.
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CCNEN0BAHNSA YCTAHOBNEHbl CTaTUCTUYECKU 3HAYMMO
66nblUMe 3Ha4YeHUs mokasatenei kak ETP, Tak n Peak
thrombin: Me = 1723-1730-1750 Hmons/n n Me = 325-
321-320 HMOMb/N, COOTBETCTBEHHO

Wcenenosarnmne cuctemel conbpuHonusa/ Fibrinolysis
system analysis

Han6onee MHTepPeCcHble JaHHble MOSy4eHbl Npu Uccre-
[0BaHUN nokasareseil cuctembl pubpruHonusa (puc. 5). B
CpoKe recraumm 22-23 Hef, 6epeMeHHOCTM (MepBast T0Y-
Ka WCCnefoBaHMsa) nokasatefib, OTPaXKatoluin npucre-
HOYHbIN pubpuHonu3 (t-PA), B rpynnax He pasnuyancs
(puc. 5A), B NPOTMBOMOJNIOXKHOCTL MOKA3ATESI0, OTpaxa-
tOLLeMYy aKTUBHOCTb CUCTEMHOro (hmbpuHonusa (u-PA),
3HAYeHNs KOTOPOro onpegeneHbl Kak 3Ha4MMOo 60Mee Bbl-
cokue (p = 0,0015) B rpynne ¢ nocneayoLMM A0CPOY-
HbIM pofopa3pelleHnem (puec. 5B). lpu nccnegosaHum
B 27-28 Hep GepeMeHHOCTW (BTOpas TOYKa WCChenoBa-
HUS) OTMEYEHO 3Ha41MOe MOBbILIEHNE AKTUBHOCTU NpW-
cTeHo4Horo (p = 0,0009) u CHWXeHWe aKTUBHOCTU CU-
CTeMHOro gombpuHonuaa y nauueHTok c MNP (p = 0,0070),
Npu 3TOM K MOMEHTY poAopa3peLleHmns (TPeTbs ToYKa UC-
CNnejoBaHNA) BHE 3aBMCMMOCTH OT €ro CpoKa nokasaresiun
t-PA 1 u-PA B rpynnax cpaBHeHus 6b1M COMOCTaBUMBI.

[ng 06enx rpynn ObIsI0 XapakTepHO HapacTaHue ypoB-
HA PAI-1 Ha npoTsXeHWM BCEro cpoka rectauuu, 0gHako
OH OblJT 3Ha4UMO 60/bLUE B TPynMe ¢ JOCPO4YHbIM POLO-
paspeLueHuem (puc. 5C).

[ucbanaHc akTMBaTopoB U UHIMOUTOPOB OUBPUHOIKN-
TUYECKNX PeakLmil B NepBON TOYKE NCCNEeL0BaAHNS HaLlen
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term delivery (control group)

PucyHok 3. luHamuka meauadbl (Me) akTUBHOCTI TKaHeBOro doaktopa (A) u uHrnéutopa nyTu TKaHesoro goaktopa (B) B pasnuyHble Cpoku
recTauun y naumneHToK ¢ nepeHeceHHoln B 14-16 Hen 6epemenHocTy nHdekuumern COVID-19 B 3aBUCMMOCTY OT CPOKOB POAOPA3PELUEHUS.

lpnmeqanne: Me (Meguana) — mapkep, «awuk» — 95 % [0BepuUTenbHbIN UHTEPBaN 4ns Me; ycbl — MexkBapTuibHbii AnanazoH Q,—Q,; cBO60AHbIE 3NEMEHTbI —

BbIOPOCHI.

Figure 3. Median (Me) dynamics of tissue factor activity (A) and tissue factor pathway inhibitor activity (B) at various stages of gestation
in patients with COVID-19 verified at 14-16 weeks of pregnancy based on timing of delivery.

Note: median (Me) — marker; “box” — 95 % confidence interval for Me, whiskers — interquartile range Q,—Qs; free elements are emissions.
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FeMOCTaTMYeCKMit ACcGanaHc Kak onpeasnatoLLmuii pakTop 4OCPOYHOr0 POAOPA3PELLEHNS Y NaLMEHTOK

¢ nepeHeceHHbIM COVID-19

Before delivery

—— npexAaeBpeMeHHble POfibl (OCHOBHAs rpynna)
preterm delivery (main group)
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PucyHok 4. [InHamuka meamanbl (Me) 3HaueHnii «JHA0reHHbIA TPOMOUHOBBIA noTeHunan» (A) u «Muk Tpom6uHa» (B) B pasnnyHble CPoKN
rectaunn y nauneHTokK ¢ nepeHeceHHon B 14—16 Hen 6epeMeHHOCTI MHekunen COVID-19 B 3aBUCUMOCTI OT CPOKOB POA0OPA3PELLEHMS.

lpumeyanne: Me (megnara) — mapkep; «amk» — 95 % [0BepUTEsIbHBIN MHTEPBAN A5 Me; ycbl — MexXkBapTubHbI Anana3on Q—Q; cBOO0AHbIE 3/1EMEHTbI —

BbIOPOCHI.

Figure 4. Median (Me) dynamics of “Endogenous thrombin potential” (A) and “Peak thrombin” (B) at various stages of gestation in patients
with COVID-19 verified at 14—16 weeks of pregnancy based on timing of delivery.

Note: median (Me) — marker; “box” — 95 % confidence interval for Me; whiskers —

interquartile range Q,—Qs;, free elements are emissions.
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PucyHok 5. MeanaHa 3Ha4eHuin TKaHEBOr0 akTMBaTopa nna3mMuHoreHa (A), ypoKMHa3HOro akTuearopa nnasmMuHoreHa (B), unrnéutopa

akTuearopa nnazmuHoreHa-1 (C) n D-gumepa (D) B pa3nuyHble CPOKM recTauii y nauneHTok ¢ nepeHeceHHoil B 14-16 Hel 6epeMeHHOCTM
nHpexumeii COVID-19 B 3aBUCMMOCTI OT CPOKOB POAOPA3PELLEHUS.

Figure 5. Median dynamics of tissue plasminogen activator (A), urokinase plasminogen activator (B), plasminogen activator inhibitor-1 (C) and
D-dimer (D) level at various gestational age in pregnant women with verified COVID-19 at 14-16 weeks of pregnancy associated with timing of
delivery.
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OTPXEHME B KOHLIEHTpaLWu NPOAYKTOB Aerpagauuu gu-
6puHa B nnasme KpoBM, a UMEHHO, 60/ee BbICOKME 3Ha-
4eHns D-gumepa B NepBoii TOYKE Y MALMEHTOK CO CBOE-
BPEMEHHbIMU POAAMU, OJHAKO HAXOAMBLUMECH B Mnpepe-
nax pedoepeHTHbIX 3Ha4eHU K CPOKY rectauum (puc. 5D).

O6cy:knenue / Discussion

[laHHbIe MUPOBBIX UCCNefoBaHuiA no Yactote MNPy na-
LIMEHTOK C nepeHeceHHon nHdpekumein COVID-19 HeoaHo-
3Ha4Hbl. 1o gaHHbIM MeTaaHannaa 2021 r., yactoTa pofo-
paspelieHus no 37 Hen onpedeneHa B 12-16 % cny4vaes
[10]. Togom no3xe KOHCOpUMUYM MO CUCTEMATUYECKOMY
0630py »xu3Hn PregCOV-19 nokaszan, yto puck P y na-
LINEHTOK C nepeHeceHHoi uHekuuen COVID-19 Ha 59 %
BblLLIE, Y4EM Y HEMHMULMPOBaHHbIX 6epeMeHHbIX [11]. Mo
pesynbraTam Hallen paboTbl JOCPO4YHOE poAopaspeLle-
HWe 3apermcTpupoBaHo B 58,7 % cny4vaes. [1pn 3TOM He-
06X0ANMO OTMETWTb, YTO TPynna UccnefoBaHus Habpa-
Ha B Y4PeXAeHUM 3-ro ypoBHS 0Ka3aHua cneumann3npo-
BaHHOW NMOMOLLY, e COCPeA0TO4EHbl 6EPEMEHHbIE Bbl-
COKOro pucka. Tak, y 60 % 6epeMeHHbIX, BKITKOHYEHHbIX
B MCCNef0BaHKe, Menach XpoHu4yeckast coMatiyeckas
naronorus, kaxaas 10-g 6bina HUKOTUHO3ABUCUMOIA, U B
44 % HabnogeHuin nHgekc maccol tena (IMT) B | Tpume-
CTpe GepeMeHHOCTH onpefesieH Kak > 25. KnuHudeckue
XapaKTepucTUKL BbIGOPKM NMOATBEPXKOAKT MHEHWE 3KC-
NepToB 0 TOM, YTO UHPULMUPOBAHHbIE 6EPEMEHHbIE C CO-
NyTCTBYIOLLMMM 3a00/1EBAHUAMU UMEIOT 60J1ee TsHKesble
aKyLLEPCKMe 1 NepuHaTanbHbie NOCNEACTBUSA MHEKLMN
COVID-19 [12], B TOM Yucne 1 JOCPOYHOE poaopaspeLLe-
Hue. Tpu 3TOM HEMaNOBaXXHO OTMETUTb, 4TO BCE Cyyaun
[P 6bIny MHAYUMPOBAHHBIMW 1 06YCIIOBIEHbI AEKOMIEH-
cauuen YHKLMN NNALEHTbl, @ UMEHHO, Tsxernoii 19, ae-
KOMMEHCUPOBAHHO BHYTPUYTPOOHOW rUNOKCHen nnoja,
3PT1, a Takxe MOHPI, 4T0 CBMAETENbCTBYET O HapyLle-
HUK nepdy3nmn B GheTonnaleHTapHon 3oHe. 10 JaHHbIM
MHOTOLIEHTPOBOr0 WUCCNEJ0BaHNUsA, NPOBELEHHOr0 B AH-
MUK U BKNtoyakowlero 8239 6epeMeHHbIX C MOATBEPX-
aeHHbIM COVID-19, UMEHHO COCTOSHMS, YrpoXaroLlue
COCTOSIHUIO XKW3HU NNOAA, ONpefensnn BbICOKUIA MoKa-
3arenb [P [13].

Kak 13BECTHO, BCE OCTPble MHMEKUMK, BKNHOYasA
SARS-CoV-2, onpenenstoT aganTMBHYO PeakLn CucTe-
Mbl FEMOCTa3a B BWAe rMnNepkoarynsauun, Kotopas BO3-
HUKAeT KaK 4acTb CMCTEMHOIO BOCNANMTENLHOrO OTBETA
3a CYET aKTMUBALMW MYTW CBEPTbIBAHUS KPOBU NYTEM YCU-
nenus akcnpeccun TF [14]. Mpn 3TOM TSXXECTb UCXOAO0B
3a60/1eBaHNA KOPPENUPYET CO CTEMNEHbI BbIPAXXEHHOCTU
COBUrOB B cucTeMe remoctasa. 1o pesynbratam npeg-
CTaBNEHHOW pPaboThbl y BCEX NALWEHTOK, MEepeHecLInx
COVID-19, oTmeyanocb MNOBbILLEHUE KOATYSLWOHHON
aKTuBHoCTM TF 1 TPOMOMHOO6PA30BAHMA MO pe3ynbTa-
TaM WHTerpanbHoro Tecta reHepauun tpoméuHa. OaHa-
KO B rpynne ¢ 4OCPOYHbIM POLOPA3PeLleHneM NnpeacTas-
NEHHbIE MOKA3aTeNN ObINN CTATUCTUHECKM 3HAYMO BbiLLIE

Ha NPOTSHKEHUI BCEro cpoka HabnoaeHus. Hawe ucchne-
[OBaHNe He mpoTuBopeyuT AaHHbiM E.M. Page, cBuge-
TENbCTBYIOLWMM O MOBbLILIEHHOM ypoBHe TF y 6epemeH-
HbIX, nepeHecwmnx COVID-19, u cUHEpruyHoe ¢ HUM no-
BbileHne yposHa TFPI [15]. Kpome Toro, A. Gupta ¢ co-
aBT. BbIABUIM OTPULLATENIbHYIO KOPPENALUMOHHYK CBA3b
mexny 3HadeHusmu D-gumepa u TFPI, 4T0 MOXET 06bsC-
HUTb MONY4Y€eHHbIe HAMMW [aHHble 0 3HA4YMMO 60/ee HuU3-
KoM cogepxxanun D-gumepa y naumeHTok ¢ 1P B cpoke
22-23 Hep [16]. ECTb MHEHUME, HTO MMEETCH CBA3L MEXAY
3HAYUTENIbHbIM CHUXKeHUeM ypoBHA TFPI n Taxenoii cte-
neHbto COVID-19 [17]. Ho, Tak Kak nauneHTKK ¢ JOCPOY-
HbIM POAOpa3peLLeHemM B NPeSCTaBIEHHOM UCCNeL0Ba-
HUM UMESTN NPEUMYLLECTBEHHO JIETKYH CTeNneHb TeYeHus
COVID-19, Mbl He YCTAHOBUAW AaHHOW 3aKOHOMEPHOCTH,
B TOM YWUCAe 1 NPY JUHAMIUYECKOM HabN0AeHNN.

Kak 13BECTHO, Aa)Ke He3Ha4yuTesSibHble COBWUIM (Pub-
PUHONIMTUYECKOTO 6GanaHca BNUAKT HA (HOPMUPOBAHME
NnyaLeHTbl, ONpeaensas HebnaronpuaTHble UCXonbl Gepe-
meHHocTn [18]. Ina COVID-19 xapaktepHo nHruémposa-
Hune ubpuHonusa [19], KOTOpoe MOXET 6biTb CBA3AHO
C NOBbILLEHHbIM BbicBOOOXAEHUeM PAI-1 [20].

B npencrtaBneHHOM MCCNEA0BaHWM, HE paHee Yem
yepe3 6 Hep mocne nepeHeceHHoro GOVID-19, onpene-
NeH 3Had4umo 6ornee BbICOKWUA ypoBeHb PAI-1 B rpynne
C NOC/IeayIoLWmMM JOCPOYHbIM pofopaspeLuerem. Mox-
HO NPeANooXM1Tb, 4TO MMEHHO N0KaNnbHAA N36bITOYHAS
akcnpeccus PAI-1 onpefenser HapylleHue KPOBOTOKA
B (peTonnaLeHTapHon 06nacTn NOCpPeacTBOM U30bITOY-
HOTO OTII0XEHNS hUbPUHA, 4TO COrnacyeTcs ¢ JaHHbIMN
ncenenosartenen U3 Kutas [18]. Takxe B Haluein pabore
YCTaHOBJIEHA 3HAYMMO 64nbLIas akcnpeccus u-PA y na-
LIMEHTOK C JOCPOYHbIM POAOPA3PeLLIeHeM B NepBOil TOY-
Ke uccnepoBanus. G 04HOW CTOPOHbI, M36bITOYHAA JKC-
npeccus u-PA xapaktepHa ans 0CTporo BocnaanTenbHo-
ro npouecca [21], ¢ gopyroi, npu uHdgexkumn COVID-19
UMTOKWHbI OCTPOr0 BOCMANEHWs, COCTOALLME U3 WH-
TepneikuHos (aurn. interleukin, IL) IL-1, IL-6 u IL-17A,
nosbiwawT perynaumio PAI-1 1 nopasnsatwT aKcnpec-
cuio u-PA un ero peuentopa — u-PAR (aHrn. urokinase
receptor) [19]. Heo6xoAMmMo OTMETUTb, YTO OLEHKA CU-
cTembl (oMOPKUHONIN3A NPOBOAMNACH HAMM He paHee, YeM
yepe3 6 Hed mocne nepeHeceHHoro COVID-19, 4to no-
3BOJIAET NPEANoIOKNUTL 0 BOSMOXHOM MPOJSIOHTNPOBAH-
HOM UMMYHOBOCMANMTE/IbHOM OTBETE B rpynne naumeH-
ToK ¢ P [16].

Heo6x0aAMMO OTMETUTb, YTO COAEpXKaHue onépuHo-
reHa n D-gumepa npu JUHAMUYECKOM UCCNea0BaHUM No-
cne nepeHeceHHoro COVID-19 Bxoanno B pedoepeHcHble
3HA4YeHUsA ANA recTalnoHHOr0 CPoKa, YT0 COOTBETCTBYET
pesynbTatam psaga Apyrux uccnegosarenen [22, 23].

3axarouenue / Conclusion

Y nauueHToK, nepeHectunx COVID-19 B cpoke recra-
umn 14-16 Hen, NOCPOYHOE POLOPO3peLleHne 06YCnoB-
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AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PArZESIve LR

FeMoCTaTMYecKuin AMc6anaHc Kak onpeaenstoLLuii pakTop JOCPOYHOT0 POLOPA3PELLEHNS Y NALMEHTOK

¢ nepeHeceHHbIM COVID-19

NEHO [ieKoMMneHcaumen yHKLMN MIALEHTbl, @ UMEHHO,

TsKenoi [13, JEeKOMNEeHCUPOBAHHOW BHYTPUYTPOGHOM

runokcueit nnoga, 3PM v MOHPI.

BHe 3aBMCMMOCTW OT UCXOAOB recTauum U CPOKOB
pojopaspelueHns npu uHguumposaHnn SARS-CoV-2
onpeaeneHo [OCTOBEPHOE MOBbILIEHME KOArynsunoH-

HOro noTeHuuana KpoBsu, NOATBEPXKAEHHOE MOBbILLIEHN-
eM aKTUBHOCTU TF 1 cNOCOGHOCTM K reHepauumn Tpomon-
Ha. B cnyyae 4OCPOYHOro poOJOpPa3peLleHns 0TMEeYaeTes
aucbanaHc B cucteme UOPUHONN3A, peannuayoLiniics
CHWKEHUEM (DUOPUHOSIMTUYECKO AKTUBHOCTU KPOBU,
HapacTaroLLeli CO CPOKOM rectauum.
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