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HCXOJAX BEPEMEHHOCTH B YCJOBUSX TAHJAEMUAHA, BBI3BAHHON HOBOM
KOPOHABUPYCHOU MHOEKLIUEN COVID-19
Kono6os A.B. !
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Pe3rome.

Beenenne. HoBas koponaBupycHas nHpexkuuss COVID-19, Bei3BanHas kopoHaBupycoM SARS-
CoV-2, conpoBoxaaercs AHUCPEryIAIMe BCEX KIETOK €IMHONM HEWPOMMMYHOSHIOKPUHHOMN
CHUCTEMBI YeJioBeKa ¢ (POPMHUpPOBAHMEM BOCIIAJIEHUS B BUJE TAaK HA3bIBAEMOTO «IIUTOKHMHOBOTO
HITOPMay, CIEACTBUEM YETO SIBJISETCS pa3pylIeHHE TKaHEH W OpraHOB, W, KaK CICACTBUE, THOEITH
opranu3Ma. Ha ceromHsmHuil AeHb BO3MOXKHOCTH TopaxeHus BupycoM SARS-CoV-2 kierok
TIJIAIEHTHI M €T0 TPaHCIUTAIICHTapHasl TIepeiadya He BhI3BIBAET COMHEHHS, TPH TOM HH(MUIIUPOBAHUE
IJIALIEHThl  CONMPOBOXKAAETCA  BOCHAJIUTEIbHOM  KJIETOYHOM  peakiued pa3HOW  CTENeHU
BBIPQKCHHOCTH B 3aBHUCHUMOCTH OT CpOKa OEpEeMEHHOCTHM W HaJIW4us MPEIIISCTBYOIICH
IJIalleHTApHOM MaTOJIOTUH.

Heas wuccaenoBanusi. IlpoBenenne anammza MOPQOJOTHYESCKUX H3MEHEHHH B IUIALICHTAX,
MOJIy4YEHHBIX TPU HEONArOMPHUATHBIX UCX0/1aX OEPEMEHHOCTH B YCIOBUSAX HOBOW KOPOHABUPYCHOM
napexuu COVID-19.

Marepuana u Mmetoabl. C 2019 mo 2021 roa BKIFOYUTENBHO OBUIO MPOBEIACHO HcciaenoBanue 415
IUTAIIEHT, TOJYYEHHBIX B pe3ylbTare HeONaronpusaTHBIX HCXOAOB OepeMeHHOocTH. Marepuan
HCCIIEIOBAJICS COITIACHO peKoMeHauusaM Amsterdam placental workshop group.

Pesyabrarsl  mcciaenoBanusi. bbUI0  MOKa3aHO yBEIMYEHHE JOJM BBIKMJBINIEH - Kak
CaMOITPOU3BOJIbHBIX, TaKk U HecocTosiBuxcs B 2020-2021 rogax mo CpaBHEHUIO C JOKOBHJIHBIM
2019 rogom. Tak, HecoctosBIIUEecs BHIKUABIIM B 2019 romy coctaBumu 7% OT Bcero oObéma
HCCIIEJOBAHHOTIO 3a roj Mmarepuana, B 2020 rogy — 12%, a B 2021 roxy — yxxe 16%. B 1o e Bpewms,
OTHOCHUTEINIBHBIN MMOKa3aTeNlb CaMOTPOM3BOJILHBIX BBIKUABIIIEH BhIpoc Oonee yem B 1,5 pasza. B
WCCIENOBAHUM OTMEYEHO, YTO NPH CAMOINPOU3BOJIBbHBIX BBIKM/BIINIAX BO BHEIJIALEHTAPHBIX

000JI0YKaX BBISBIISIOTCS MMPpU3HAKHU OCTPOIo I HOMHOTrO XOpHOAMHHOHUTA. HpI/I HCCOCTOABIINXCA
102



MEDLINE.RU, TOM 25, [TATOJIOTUYECKASA ®U3NOJIOT' A, 5 DEBPAJIA 2024

BBIKM/IBIIIAX B IUIALIGHTE pA3BUBACTCS BOCHAIMTENbHAS peakius C  JUMQOIMUTAPHO-
MakpodaragbHbIM SKCCYIATOM, BBITOTHSIOMINM MEKBOPCUHYATOE MPOCTPAHCTBO, YTO XapaKTEpHO
st HoBoW koponaBupycHoi mH(pekunu COVID-19. Kpome Toro, ormeuaercs MepUBHIUIE3HOE
oTIOKeHHe (PUOPHMHOUIA U HIIIEMUYECKIE HEKPO3bI.

3akiaiouenne. B pesynasrare HOBOM KOPOHAaBUPYCHOW WHGEKINH y OCpEeMEHHBIX JKEHIIWH B
MEXBOPCHHYATOM IPOCTPAHCTBE IUJAIEHTHl pa3BUBAETCSl BOCHAIUTENbHAs peakuus C
NEPUBUIUIE3HBIM OTIIOKEHHEM (PMOPUHOMAA W/MITM HH(DAPIIMPOBAHUEM IIJIAIIEHTHI, YTO IPUBOIUT K
HEBO3MOXXHOCTH OCYILECTBICHUS] (DYHKIMA TIaneHThl (TPEXJIe BCEro — Ta3000MEHHOW U
TpodUYeCcKoil) W, KaK CJEACTBUE — K BHYTPUYTPOOHOW THOENTW IUI0a C TOCIEIYIONIUM
IpepbIBaHNEM OEpEMEHHOCTH.

Kirouessie cnoBa: COVID-19; minanienrta; BRIKUIBIIT; O€PEMEHHOCTD

MORPHOLOGICAL FEATURES OF THE PLACENTA IN ADVERSE PREGNANCY
OUTCOMES DURING A PANDEMIC CAUSED BY A NEW CORONAVIRUS
INFECTION COVID-19.

Kolobov A.V.!2
ISt Petersburg University, 7-9 Universitetskaya Embankment, St Petersburg, 199034, Russia,
2City pathological bureau, Uchebniy per. 5, St Petersburg, 194354, Russia,

Abstract.

Introduction. The new coronavirus infection COVID-19, caused by the coronavirus SARS-CoV-2,
is accompanied by dysregulation of all cells of the unified human neuroimmunoendocrine system
with the formation of inflammation in the form of a so-called «cytokine storm», which results in the
destruction of tissues and organs, and, as a result, the death. Today, the possibility of the SARS-
CoV-2 virus infecting placental cells and transplacental transmission is beyond doubt, while
infection of the placenta is accompanied by an inflammatory cellular reaction of varying severity
depending on the duration of pregnancy and the presence of previous placental pathology.
Purpose of the study. Conducting an analysis of morphological changes in placentas obtained from
adverse pregnancy outcomes in the context of the new coronavirus infection COVID-19.

Material and methods. From 2019 to 2021 inclusive, a study was conducted on 415 placentas
obtained as a result of adverse pregnancy outcomes. The material was studied according to the

recommendations of the Amsterdam placental workshop group.
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Research results. An increase in the proportion of miscarriages, both spontaneous and miscarried,
was shown in 2020-2021 compared to pre-Covid 2019. Thus, failed miscarriages in 2019 amounted
to 7% of the total volume of material studied during the year, in 2020 — 12%, and in 2021 — already
16%. At the same time, the relative rate of spontaneous miscarriages increased by more than 1.5
times. The study noted that during spontaneous miscarriages, signs of acute chorioamnionitis are
revealed in the placental membranes. In case of failed miscarriages, an inflammatory reaction
develops in the placenta with lymphocytic-macrophage exudate filling the intervillous space, which
is characteristic of the new coronavirus infection COVID-19. In addition, perivillous fibrinoid
deposition and ischemic necrosis are noted.

Conclusion. As a result of a new coronavirus infection in pregnant women, an inflammatory
reaction develops in the intervillous space of the placenta with perivillous deposition of fibrinoid
and/or infarction of the placenta, which leads to the impossibility of performing the functions of the
placenta (primarily gas exchange and trophic) and, as a consequence, to intrauterine fetal death with
subsequent termination of pregnancy.

Key words: COVID-19; placenta; miscarriage; pregnancy
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BBenenmne. [lannemust HOBo#t kopoHaBupycHoii nHpekunn COVID-19, BeI3BaHHAsS KOPOHABUPYCOM
SARS-CoV-2, npuBena K MUITHOHAM TOATBEPKACHHBIX CIIydaeB 3a00JI€BaHUS U CMEPTH BO BCEM
mupe [1]. SARS-CoV-2  mpuBoauT K  JUCPEryIsiMU  BCEX  KJIETOK  €IMHOM
HEHPOMMMYHOSHIOKPUHHOW CHCTEMBI YellOBeKa C (DOPMHUpPOBAHMEM BOCHAJIICHUS B BHJE TaK
HA3bIBAEMOTO «IIUTOKMHOBOTO INTOPMa» — BOCHAJIUTEIBHOW pEaKIUH, MPH KOTOPOH YpOBEHBb
IIUTOKWHOB B KPOBH PE3KO BO3PACTAET, YTO NMPUBOAMUT K aTake MMMYHOKOMIIETEHTHBIX KJIETOK Ha
CTPYKTypHBIE KOMIIOHEHTBHI COOCTBEHHOTO opranuzMa. CIIEICTBUEM 53TOTO MOXET CTaTb
paspyliieHne TKaHeW 1 OpraHoB, U, KaK CIEIACTBUE, THOETh opranusma [2].

C MoMeHTa Havana MmaHJAeMAn HOBOW KopoHaBupycHo# nHdpekuun COVID-19 Bennch ciopsl
OTHOCHTEIILHO BO3MOXXHOCTH TpaHCIUiarieHTapHoi nepenaun SARS-CoV-2 [3,4]. Tak, H. Hosier et
al. (2020) BmepBbie ommcanu ciydaid mopaxkeHus maneHTel SARS-COV-2 mpu HaJMuuu HOBOM
koponaBupycHoii uHpekiun COVID-19 y GepemenHo#t xeHimuubl [4]. ABTOpPBI MCCIIEI0BaHUS
OTMETHITM MECTHYIO BOCTIAJIUTEIBHYIO PEAKIIHIO B MEXKBOPCHHYATOM MTPOCTPAHCTBE C OTIOKEHHEM
¢bubpunaa n nHPUIBTPaTOM, cocTosmuM n3 CD3+ mumponmroB 1 CD68+ makpodaros. dpyrumu
uccienoBaTelisiMu  ObuTo  Mokazano Hamumume SARS-CoV-2 B kierkax Kamenko-I'odoayspa
[5,6,7,8]. B Poccun mepBBIMH MPEAIOIOKEHHE O BO3MOKHOCTH TPAHCIUIALIEHTAPHOU Tepeaaun
SARS-CoV-2 Breickazanu M.A. Bamrykosa u coaBT. (2020), BEISBUB TP UMMYHOTHCTOXUMHYECKOM
aHaJIM3€ TUTAIICHTHl M BHEIIAIIEHTAPHBIX 000J109eK aHTUTeHbl Hykieokancuaa SARS-CoV-2 u S1
cyobeaunuiisl spike nporerna SARS-CoV-2 B ymepennom kosuuectse [9]. Ha ceroausimauii 1eHn
BO3MOJKHOCTh mopaxkeHuss Bupycom SARS-COV-2 kineTok IIaneHThl W TpaHCIUIaleHTapHas
repeaada He BBI3BIBAET COMHEHHUS, OJHAKO Jokanu3anus perentopoB SARS-CoV-2, nporeas u
IeHOB, YYaCTBYIOIUX B KOJUPOBAHUM OCJIKOB, YIIPABIISIIOIIMX BUPYCHBIM MATOI'€HE30M B IUTALICHTE
TpeOyIT aanbHelmero uzydeHus. Kpome toro, mopakenwe kiaeTok rmianeHTel SARS-CoV-2
COMPOBOXKIAECTCA BOCMAIUTENLHOM KIETOYHON peakirel pa3HOW CTENeHU BBIPAKEHHOCTH B
3aBUCHUMOCTH OT CpOoKa OEpeMEHHOCTH M HAJIW4Ms MPEIIIeCTBYIONICH IUIalleHTapHON MaTOJOTHU
[10, 11].

Lenb uccnenoBanus: MpoOBECTH aHAINU3 MOP(HOIOTHYECKUX U3MEHEHHH B MJIAIICHTAX, TOTY4EeHHBIX
IpU HEOMAroNpHUATHBIX UCX0AaX OEPEMEHHOCTH B YCIOBHUSX HOBOW KOPOHAaBHUPYCHOH MHGEKINH
COVID-19.

Marepuan u metoasl. C 2019 no 2021 rog BxmrountensHo B Anmupanteiickom LIITAO I'opoackoro
naroyioroaHaroMuyeckoro 6ropo Cankr-IlerepOypra Ob110 MpoBeAEHO UccienoBanue 415 muianeHr,
MOJIyYEeHHBIX B pe3yJbTaTe HEeOIaronpHusITHBIX UCXOJIOB OepeMeHHOCTH. Marepuall uccienoBaics
COITIaCHO peKoMeHmauusaM Amsterdam placental workshop group [12]. CrangapTHO BbIpe3aHHbIE
W3 pa3NUYHbBIX YacTel mociuena (TUIoaHasi U MaTepHUHCKAsi IOBEPXHOCTH TUTAIICHTHI B IIEHTPATBHBIX

n HCpI/I(I)CpI/I‘-IeCKI/IX OTACIIaX, BHCIUIACHTAPHBIC 000JI0YKHU U HYHOBI/IHa) 06p8.3LU>I (I)I/IKCI/IpOBaHI/ICB
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B 10% mneiirpanienom (pH 7,2) pactBope ¢dopmanuHa u 3anuBanuch B mnapaduH. Cpesbl
OKpAallMBaJINCh TI'€MATOKCWJIMHOM M 303MHOM, IIOCJIE€ YEro IPOBOJMIOCH T'MCTOJIOTHYECKOE
HCCIJIEJIOBAHUE B CBETOONITUYECKOM MHUKPOCKOIIE.

Pesynbrarel. Ilpu ananuse mMarepuana ObUIO MOKa3aHO CTATUCTUYECKU 3HAYMMOE OTHOCHTENIBHOE
YBEIMYCHHUE CITy4aeB CaMOINPOU3BOJIBHBIX U HeCOCTOSBITUXCA Bk bImei B 2020 u 2021 rogax no
cpaBHEeHHUIO ¢ TokoBUIHBIM 2019 rogom. Tak, HecocTosiBIIMecs BoikuabIU B 2019 rony cocraBmiu
7% ot Bcero o0bEMa HcciIenoBaHHOTO 3a ro Mateprana, B 2020 roxy — 12%, a B 2021 roxy — yxe
16% (Tabmuia). B To e BpeMs, OTHOCUTENBHBIN MOKa3aTellb CAMOTIPOU3BOJILHBIX BBIKHIBIIICH

BbIpOC OoJsiee ueM B 1,5 pasa.

Tao0mnuma.
Pacnpenesienue uccJe0BAaHHOI0 MaTepHaia 1Mo roaamM B 3aBHCMMOCTH OT MeXaHU3MAa H

NPUYUHBI IPEePbIBAHUSA 0€pPEeMEHHOCTH

2019 2020 2021
[To3aHMEe BBIKUIBIIIH, a0C. YHCIIO 214 105 96
B TOM YHCJIE:
CAMONPOU3BOTIbHBLE BLIKUOLIUUU 54 43 36
(25%) (41%) (38%)
Hecocmosaguiuecs 8bIKUObIULU 15 13 15
(7%) (12%) (16%0)
npepuleanue 6epemMeHHOCMU N0 MEOUYUHCKUM
NOKA3AHUAM 8 CILYYAsX NPEHAMAIbHO20 145 49 45
BbIABICHUSL Y NI00A BPONCOEHHBIX NOPOKOB (68%) (47%) (46%)
pazeumus

BocnanutenbHble MposBICHMS B IUIAIIGHTaX W BHEIUIAIIGHTApPHBIX 000J0YKax IpHU
CaMOIIPOU3BOJIbHBIX ~ BBIKUBIIIAX  XapaKT€PU30BAJIMCh  BBIPAKEHHBIM OCTPbIM  T'HOMHBIM
XOpPUOAMHUOHUTOM (puUCyHOK 1A), crabGoBbIpa)k€HHBIM KpaeBbIM 0a3albHBIM JIELUIYUTOM U
CyOXOpHaIbHBIM HHTEPBUILIE3UTOM (pHUCYHOK 1B).

B muraneHTax npu HECOCTOSIBIIMXCS BBIKH/IBIIIAX B CIy4asX C MOATBEPKAEHHON Y KEHITUHbI

HOBOM KOpOHaBprCHOﬁ HH(bCKHHGﬁ, BBIPAKCHHBIC BOCHAJIUTCIIBHBIC M3MCHCHHA B IJIALICHTAX
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OTMEUAIUCh TMPEUMYIICCTBEHHO B 0a3anpHOW MmiacTuHKe (pUcyHOK 1B) m cympabazambHOM

MHTEPBHIUIEZHOM MpocTpancTBe (pucynok 117).

BOCXO)I}IIJ_[aﬂ HHTPAaMHHOTHYCCKAaA

UHQpEKISA COVID-19

B
g P
A A

Pucynok 1. BocnanurenbHble H3MEHEHUs B IUIALEHTE M BHEIUIALEHTAPHBIX 000JI0YKaX MpU
BOCXOJS1el MHTpaaMHUOTHYECKON HHpekuuu (A, b)
1 HOBOM kopoHaBupycHoi undekuuu (B, I'),
OKpacka reMaTOKCUJIIMHOM U 303UHOM, yBenuuenue x100
Tak, mpU HECOCTOSIBIIMXCS BBIKUIBIIIAX B MEKBOPCHMHYATOM IPOCTPAHCTBE OTMEYAJICS
BBIpaKEHHBIN JTUM(pOIMTapHO-MaKpodaraibHblil 3KceyaaT (pucyHok 2). Kpome Toro, BBISBISIOCH

NEepUBUILIEZHOE OTIOXKEeHHE GUOpUHOMNIA (PUCYHOK 3) U MIIEMHYECKHE HEKPO3bI (PHUCYHOK 4).
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Pucynox 2. XpoHH4YecKkuii THTEPBUILIE3HUT C BHIPAKEHHBIM JIUM(POLUTAPHBIM U
MakpodaraabHbIM 3KCCYIATOM;
20 "Henenp recTalyy; OKpacka TeMaTOKCUIMHOM U 303UHOM,

A — yBenmnuenue x100, b — yBennuenue x200
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L

Pucynox 3. IlepuBminésnoe omioxxenue GuOpuHOUIA;

20 Hemenpb recTali; OKpacka TeMaTOKCHIMHOM U 303WHOM, yBenmndenue x100

Pucynox 4. UadapuupoBaHue miIaleHThl, OKpacka réeMaTOKCHIMHOM U 303UHOM, YBETUYEHUE

x100
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Ob6cyxnenue. OmHOM W3 BaXHEHIIMX B NMPAKTUYECKOM AaKyIIEPCTBE SIBISIETCS Mpodiema
HEeBBIHAIIMBaHUS OepeMeHHOCTH. CaMONpOM3BOJBHBIN abOpT KaK OCIOKHEHHE OCpeMEHHOCTH
BcTpedaercs mpumepro B 15-20%. [Ipu cpoke 6epemenHocTr Oonee 15 Hemens HA NEPBBIN TIaH
BBICTYIAIOT MPUYMHBI HH(PEKIIMOHHOTO Xapakrepa. OmHAKO pojib WH(EKIMOHHBIX arcHTOB B
PEeLHMINBUPYIOLINX ITOTEPSIX OEPEMEHHOCTH MEHEe sICHA: TIpeAroiaraemas yacrtora cocrasiuser 0,5—
5% [13]. B pabore A.B. Komob6oBa m coaBr. (2015) ObUIO MOKa3aHO, YTO B CIIydasx
MPEXKAEBPEMEHHOTO POJIOPA3PELICHNS B ITOCIIENaX B OONBIIMHCTBE CIIydaeB OTMEYAIOTCS TIPU3HAKU
BOCXOZSIIEH MHTPAAMHUOTHYECKOW HMH(MEKIINU, KOTOpas MOXKET pacCMaTpWBAThCsi KaK OJHA W3
BEIYIIMX MPUYMH HeBbIHAMWBaHUS. CyIIEeCTBCHHYIO pPOJb MOXET UIparb M T'€MaTOTCHHAS
uHpexus [ 14]. B HacTosiem uccienoBaHuy OTMEUYEHO, UTO MTPU CaMOTIPOU3BOJIBHBIX BBIKUIBIIIIAX
BO BHEIUIAIIEHTAPHBIX 000JIOYKaX BBISABISIOTCS MPH3HAKK OCTPOTO THOWHOTO XOPHOAMHHOHHWTA.
[Ipr HecOCTOSIBIIMXCS BBIKHIBIIIAX B TUIAIICHTE pPa3BUBACTCS BOCHAIUTENFHAS PEaKIUs C
TUMQOITUTAPHO-MaKpOharaIbHBIM IKCCYAATOM, BBITIOJIHSIONUM MEKBOPCHHYATOE MPOCTPAHCTBO,
YTO XapaKTepHO sl HOBOM KopoHaBupycHoi nHpexkunn COVID-19.

3axmroueHue. B pesynbraTre HOBOW KOpOHaBUPYCHOW MH(pEKIMH y OepeMEHHBIX >KEHIIUH B
MEXBOPCHHYATOM MPOCTPAHCTBE IIIAIIEHTHl pa3BUBAETCsl BOCHAJIUTENbHAs pEaKklus ¢
MEPUBWILIE3HBIM OTIIOKEHHEM (prOpuHOMAA 1/Mii MH(DApIIUPOBAHUEM TIJIAIEHTHI, YTO TIPUBOIUT K
HEBO3MOXXHOCTH OCYIIECTBICHUs] (DYHKIMA TIarieHThl (TPEeXIe BCEro — Ta3000MEHHOW U
TpodUYeCKoil) W, KaK CJIEACTBHE — K BHYTPUYTPOOHOW THOENTW IUI0Aa C TOCIEIYIOIIUM

MpephIBaHHEM OepEeMEHHOCTH.
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