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EDITORIAL

Dear Colleagues!

The ongoing COrona VIrus Disease 2019
(COVID-19) pandemic provides the medical community
with new challenges in terms of healthcare organization,
treatment, vaccination, psychological care, ethics, and
social policy.

During this time, significant progress has been
made in understanding the pathological mechanisms
of the development of severe forms of the disease and
the long-term consequences.

A special issue of the Sechenov Medical Journal
(No. 2 for 2020) dedicated to COVID-19, attracted great
interest within the professional community with a wide
range of readers, and opened up the opportunity for a
productive discussion of the results obtained by leading
Russian experts.

At the same time, the features of the course and
treatment of COVID-19 remain poorly studied for
specialist patient categories such as pregnant women and
women in labor. The same is true regarding the impact of
the virus on the fetus and newborn.

Giuseppe Rizzo

MD, Professor and Chairman,

University of Rome Tor Vergata,

Department of Obstetrics and Gynecology,
Fondazione Policlinico Tor Vergata, Rome, Italy

Therefore, the Editorial Board of the journal
considered it appropriate to devote a special issue to
these problems, in which leading experts from different
countries summarize the world data and presented their
own.

We are convinced that in this difficult time only
close international cooperation along with the sharing of
experience and knowledge can contribute to our common
success in reducing maternal and perinatal morbidity and
mortality associated with COVID-19.

Alexander Makatsariya

Doctor of Medical Sciences, Professor, Academician
of the Russian Academy of Sciences,

Honorary Professor at the University of Vienna,

Head of the Department of Obstetrics and Gynecology
Sechenov First Moscow State Medical University
(Sechenov University), Moscow, Russia

Yeaxxaemsbie konnerum!

IIpomomxkaromasicss TaHAEMHsT HOBOH KOPOHAaBH-
pycHoii uHpexkuun (COrona VIrus Disease 2019 —
COVID-19) 6pocaet Bce HOBBIE BBI30BBI METUITTHCKOMY
COOOIIECTBY B BOIMPOCaX OpPraHU3AlMU 3ApaBOOXpaHe-
HUSI, JICUCHUS, BAaKIIHHAIINH, ICHXOJIOTHYECKOM TOMOIIIH,
STHYECKHX aCIEKTOB U COIHATLHON MOIUTHKH.

3a 3T0 BpeMs JOCTHTHYT 3HAYUTEIBHBIA MPOrpecce
B TIOHUMAHWH TATOJOTHICCKUX MEXaHU3MOB PAa3BUTHS TS-
KeJIbIX (hopM 3a00I€BaHUS U JOITOCPOUHBIX TTOCIEICTBHIA.

CrnenuanbHbelii  BBITYyCK JKypHana «CeueHOBCKUI
BecTHHK» (Ne 2 3a 2020 1.), mocBsmeHubii COVID-19,
BBbI3BAJ OOJBIION HMHTEpeC MpodeCCHOHATBHON 00IIe-
CTBEHHOCTH U IIHPOKOTO KPYyra YnuTaTelieil, OTKPbLI BO3-
MOYKHOCTh MPOJYKTHBHOTO OOCYXKICHUS PE3yJIbTaToB,
MOJTYYEHHBIX BEIYIMMHU POCCUACKUMH CIICIIATACTAMH.

Jxysenmne Punio

MD, npodeccop, Yausepcurer Poma Top Beprara,
3aBeyromuil kageapoil akymepcTBa U THHEKOJIOTHH,
LentpansHas nonuknuauka Top Beprara, Pum, Utamus

Bmecre ¢ 3TUM OCOOCHHOCTH TECUCHHS M JICUCHUS
COVID-19 y ocoboii kateropuu maiueHToB: OepeMeH-
HBIX U POKCHULL, a TAKKE BIIMAHUEC BUPYCa HA IJIOA U HO-
BOPOXIACHHOTO — OCTAOTCs MaJIOU3YUCHHBIMU.

ITosToMy penmakums >KypHajga couna ILenecoodpas-
HBIM ITIOCBATUTH 3TUM HpO6J'ICMaM CHCI_II/IaJ'II)HI:Jﬁ HOMED,
B KOTOPOM BEAyIIHE HKCIEPTH U3 PAa3HBIX CTpaH 0000-
WM MHUPOBLIC U MTPEACTABUIIN CBOU COOCTBEHHBIE JaH-
HBIC.

Ms1 yOekAeHBI, 4TO B 3TO HEMPOCTOE BPEMsI TOJb-
KO TECHOE MEXAYyHapOIHOE COTPYJHHUIECCTBO, OOMEH
OIIBITOM W 3HaHUAMH MOTYT CII0COOCTBOBATH HalmeMmy
o0meMy ycliexy B CHIDKCHUH MaTepHUHCKON M IepHHa-
TalbHOW 3a00JIEBAEMOCTH M CMEPTHOCTH, CBSI3aHHBIX
¢ COVID-19.

Maxanapus Anexcanap JaBugoBny

JOKTOp METUIMHCKUX HayK, Ipodeccop, akagemMuk PAH,
o4eTHHIH mpodeccop BeHnckoro yHuBepcurera,
3aBeyIoLNi Kaeapoii akyepcTBa U THHEKOJIOTHH
OI'AOY BO «Ilepssiit MIMY um. U.M. CeuenoBa»
Munzapasa Poccun (CeueHOBCKHM YHUBEPCHUTET),
Mocksa, Poccus
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Ha nepegHeM Kpae: OCHOBHbIe BbIBOAbI MCCNEeaoBaHUA
BcemupHOM accoumaumm nepvHataribHOM MegULUMHbI
O MaTEepPUHCKMX M HeOHaTallbHbIX NoOKa3aTenax
y 6epemeHHbIX ¢ COVID-19

O. In Macuuo™™, ®. I’ Auronno?, JI. Punuo’
! Kagheopa yponozuu u 300posws mamepu u pebenxa, Pumckuii ynusepcumem Jla Canuenya
Bua oenv [onuxnunuxo, 155. 00161, Pum, Umanus
2 [lenmp sedenusi GepemenHoCmu 8blCOKO20 PUCKA, OMOENIeHUe AKYUEPCMEA U SUHEKOIO2UlU,
Yuusepcumem Kvemu
Bua oett Becmunu, 31 — 66100, Keemu, Umanus
3 Vuusepcumem Poma Top Bepeama, Llenmpanvnas nonukaunuxa Top Bepeama
00167, Pum, Umanua

AHHOTaUMs

B MexayHapogHOM peTpoCneKTMBHOM KOrOPTHOM MCCIEA0BaHNN MO HOBOM KOPOHaBMPYCHOW MHApekumm (COVID-19), npo-
BeleHHOM B nepuog ¢ despans no anpenb 2020 roga BecemupHon accouuaument nepuHatansHon Meauumnksl (WAPM —
The World Association of Perinatal Medicine), npuHanm yyactue GepemeHHbIE XeHLWMHbI C NONOXUTENbHBIM pe3ynbTa-
TOM TecTa Ha KOpPOHABMPYC TSHKENOro OCTPOro pecnupatopHoro cuHapoma — 2 (SARS-CoV-2 — severe acute respiratory
syndrome coronavirus 2). B uccnegoBaHum yyactsoBanu 73 LieHTpa 3 22 cTpaH mupa. Wccnegosanne WAPM Bkntovano
388 XeHLUWH ¢ 0gHONNOAHBIMM MPOrPeCCUpYOLLMMI BepeMEHHOCTAMM, NONOXMTENbHLIX Ha SARS-CoV-2 no gaHHbIM no-
NMMEpPa3HON LIEMHON peakLmm ¢ 06paTHON TPaHCKPUNLMEN B pearibHOM BPEMEHM Ma3KOB 13 HOCa W IOTKW. Y GoMnblUMHCTBA
BKMKOYEHHBIX KEHLWMH Bblnn cumnToMbl 3abonesanuns. Yactota HebnaronpusTHbIX COObITUIA CO CTOPOHLI MaTepu Beina
3HAYNTENbHO BbiLLe Y GEPEMEHHBIX KEHLLMH C CUMNTOMamMK 3ab0rneBaHNs MO CPaBHEHMIO C 6eCCUMNTOMHbIMI BepeMeHHbI-
M. XKeHLmHbI ¢ 6EPEMEHHOCTbIO BBICOKOrO pucka (C paHee BbISIBNIEHHBIMW XPOHUYECKUMI 3aB0EBaHMAMM, aKyLLEPCKAMM
OCNOXHEHUSIMI) YaLLe rOCMUTaNMU3NPOBanUCh B CTALMOHAP, UMENU TSKENblE PECMMPATOPHbLIE CUMMTOMBI, FOCIUTaNU3NPO-
BanuCb B OTAENEHWNE UHTEHCMBHON TEPAMN U HY)XAANUCh B MEXaHWYECKON UHBA3WBHOM BEHTUNALMM NErknX. AHanorM4Ho
MaTepUHCKUM NoKa3aTensim, YactoTa OCMOXHEHUI CO CTOPOHbI NNOAA U HOBOPOXAEHHOTO Bblna 3HAUNTENBHO BbILLE Y KeH-
LWMH C cumMnToMamu 3aboneBaHms No CPABHEHWIO ¢ BECCUMNTOMHBLIMM Criy4asMi. COBOKYMHbIA HEBMaronpuSTHLIA UCXOE,
Ans nnoga 6bIn 3HaYUTENBHO BbILLE NPY MHULIMPOBAHIW B NEPBOM TpuMecTpe BepeMeHHOCTH, a Takke y nnodos ¢ 6ornee
HW3KOW Maccom Tena Npu POXLEHUM.

KntoueBble cnosa: COVID-19; SARS-CoV-2; GepemMeHHOCTb; pecnpaTopHble 3a60NeBaHNs; MaTePUHCKAs CMEPTHOCTb;
HebnaronpusTHble ncxoabl

Py6puku MeSH:

BEPEMEHHOCTW OCNOXHEHUA MHOEKLINOHHBLIE — ANATHOCTKA

COVID-19 - ANATHOCTWKA

COVID-19 - OCJIOXHEHWA

MNOJA BONE3HN - OUATHOCTUKA

MNOJA BONE3HN - 3TUONOTNA

HOBOPOXAEHHbIW, BONE3HN — AINATHOCTUMKA

HOBOPOXAEHHbIW, BONE3HN - 3TNOMNOIA

Ona uutuposanusa: [u Macuvo [1., 'AHToHno @., Puuuo [l. Ha nepegHem kpae: 0CHOBHbIe BbIBOAL! UCCreaoBaHns Bee-
MWPHO accoLpaLmmn nepuHaTanbHoON MeaNLMHBI O MaTEPUHCKIX U HEOHaTamNbHbIX NokasaTensx y 6epemenHbix c COVID-19.
CeuveHosckui BecTHUK. 2021; 12(2): 5-11. https://doi.org/10.47093/2218-7332.2021.12.2.5-11
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On the cutting edge: key findings on maternal and
neonatal outcomes in women with COVID-19 in a study
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' Department of Maternal and Child Health and Urological Sciences, Sapienza University of Rome
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Abstract

The World Association of Perinatal Medicine (WAPM) study on the COrona Virus Disease 2019 (COVID-19) was
an international, retrospective cohort study that included pregnant women tested positive with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection between February and April 2020. The study involved 73 centers from
22 countries. The WAPM study included 388 singletons, viable pregnancies, positive to SARS-CoV-2 at real-time reverse-
transcriptase-polymerase-chain-reaction nasal and pharyngeal swab. The majority of the included women were symptomatic.
The occurrence of maternal adverse events was significantly higher in symptomatic, compared with asymptomatic pregnant
women. Women carrying high-risk pregnancies (either preexisting chronic medical conditions in pregnancy or obstetrical
disorders occurring in pregnancy) were at a higher risk of hospital admission, presence of severe respiratory symptoms,
admission to the intensive care unit, and invasive mechanical ventilation. As per maternal outcomes, the occurrence of fetal
and neonatal adverse events was significantly higher in symptomatic, compared with asymptomatic pregnant women. The
incidence of a composite adverse fetal outcome was significantly higher when the infection occurred in the first trimester,
and in fetuses with lower birthweight.

Keywords: COVID-19; SARS-CoV-2; pregnancy; respiratory morbidity; maternal mortality; adverse outcomes
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Cnucok cokpalyeHmii

COVID-19 — COrona Vlrus Disease 2019, HoBasi kKOpoHaBU-
pycHas MHdekLns

SARS-CoV-2 - severe acute respiratory syndrome coronavirus 2,
KOPOHABMPYC TSXKENOro OCTPOrO PECMNPATOPHOTO CHHAPOMA — 2
WAPM — World Association of Perinatal Medicine, Bcemup-
Has accoLuaums nepuHaTanbHoN MeaULMHBI

[OW — noBepuTenbHbIA UHTEPBAN

OUT - oTaeneHve MHTEHCUBHOI Tepanuu

OT-NUP - wMmeTo4 noONMMEepasHoi LEMHON peakLum
¢ 0BpaTHON TpaHCKpUNLMen B peanbHOM BPEMEHM

OLWW - oTHOLLIEHVE LaHCOB

cOLL - ckoppeKTUpPOBaHHOE OTHOLLEHME LLAHCOB

KNIOYEBBIE MOJIOXEHUA HIGHLIGHTS

Yacrota Heﬁ]’larOI'IpVIHTHbIX MCX0O0B CO CTOPOHbI MaTepu Obina 3Ha-
YNTENbHO BbIlLE Y 6epeMeHHbIX JXEHLLWH C cuMmnToMamu 3aboneBaHus
No CPaBHEHWUIO C 6€CCUMNTOMHBIM TEYEHUEM.

Tak e KaKk 1 MaTepuHCKue nokasaTernu, YacToTa OCIOXHEHUN CO CTOPOHbI
nnofa n HOBOPOXAEHHOro Oblna 3HA4UTENHO BhilLEe Y XEHLLWH C CuMnTO-
Mamu 3aborneBaHms no CpaBHeHWIo C 6eccMMNTOMHbIMM cnyvyaamu.

CoBOKyNHbIN HeBNaronpuaTHbIA UCX04 AN1S NnoAa bbin 3HaYMTENbHO
BbILLE MPY MH(NLMPOBAHUN B NEPBOM TPUMECTpe BepeMeHHOCTH,
a TaKke y Nnogos ¢ bornee HM3KOW MAccom Tena npu POXAEHUN.

)KeHI.LIMHbI C 6epeMeHHOCTﬂMVI BbICOKOro pucka (C paHee BbIABNEHHbIMU
XPOHUYECKUMMU 3aboneBaHmsMm, aKyLepcKkumn OCJ'IO)KHeHMﬂMI/I) vaile
rocnuTanM3npoBanuncb B cTaynoHap.

Y KEHLLMH ¢ 6epeMeHHOCTb}0 BbICOKOro pucka 4alle Habnoganuch
TAXenble pecnupaTopHble CUMNTOMbI, FOCNUTanM3auua B otaeneHue
VHTEHCUBHOM Tepanu 1 HeobX0AMMOCTb MHBA3WBHON MEXaHUYECKO
BEHTUNALMMN.

WHpeknus, BbI3BaHHAs KOPOHABHPYCOM TSIKEIIOTO
OCTPOr0 PECHUPaTOPHOTO CHHApOMa — 2 (severe acute
respiratory syndrome coronavirus 2 — SARS-CoV-2),
pacmpoctpansiercs ¢ koHna 2019 roma mo HacTostee
BpEMsI M BCE €IIe SBISACTCS Cephe3HOW MpobaeMoi 00-
MIECTBEHHOTO 3/IpaBOOXpaHeHMs. ExeTHeBHO BO BceM
MHPE PETHCTPUPYIOTCS HOBBIC CITy4an MH(EKIMHU, MPo-
HM3BOJMTCS TOCITUTAIN3AIMS, B TOM YHCJIE ¥ B OT/IEJICHHUS
nHTeHCHBHOM Tepanuu (OUT), pa3BuBaloTCs JeTaabHbIE
CIIy4Yau, YKCJI0 KOTOPBIX HAapacTaeT ¢ Kaxapim auem! [1].

C caMoro Havaja MaHJIEMHUH YTBEPKAAI0Ch, 4TO Oe-
PEMEHHBIE BXOIAT B IPYIITY BBICOKOTO PHUCKA MaTePHH-
CKOHM CMEpPTHOCTH W 3a00JIeBaEMOCTH IO CPaBHEHHIO
C OCTAJIBHBIM HACEJIEHHEM B CBSI3M C OCOOEHHOCTSIMU

The occurrence of maternal adverse events was significantly higher
in symptomatic, compared with asymptomatic pregnant women.

As per maternal outcomes, the occurrence of fetal and neonatal
adverse events was significantly higher in symptomatic, compared with
asymptomatic pregnant women.

The incidence of a composite adverse fetal outcome was significantly
higher when the infection occurred in the first trimester, and in fetuses
with lower birthweight.

Women carrying high-risk pregnancies (either preexisting chronic
medical conditions in pregnancy or obstetrical disorders occurring
in pregnancy) were at higher risk of hospital admission.

Women carrying high-risk pregnancies also experienced the presence
of severe respiratory symptoms, admission to the intensive care unit,
and invasive mechanical ventilation.

MEePECTPOUKU CEePISUHO-COCYAUCTON W ABIXaTelbHOMN
CUCTEM BO BpeMsi OepeMeHHOCTH [2, 3].

KoponaBupychsl npeacTapistor coboii 000IouedHbIe
HECETMCHTHPOBAHHBIC  ITO3UTUBHO-CMBICTOBEIE PHK-
BUpPYCHI, NpuHauIexkanme kK orpsay Nidovirales [2].
HecmoTpst Ha TO 9TO KOPOHABHUPYCHI OOBIYHO BBI3BIBAIOT
JIETKOE TEYCHUE PECIUPaTOPHOrO 3a00JeBaHUs, 3a II0-
CIleHee NECATHIICTHE OHU 3aITyCTHIIH IBE TAaHJCMUH: TsI-
JKEJIBI OCTPBIN PECITUPATOPHBIN CHHIPOM U ONMKHEBO-
CTOYHBIA PECHHUPATOPHBIA CHHIPOM, TAKXKE HN3BECTHBIC
kak SARS (severe acute respiratory syndrome) u MERS
(Middle East respiratory syndrome) cCOOTBETCTBEHHO.

BepeMeHHbIe KEHIINHBI HAXOAATCS B 30HE BEICOKOTO
PHICKa TSDKEIIOTO TeUEHHS PECIIUPaTOPHBIX 3a00IeBaHHI

! https://covid19.who.int/ Accessed July 29™, 2021.
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B CBSI3H C 0COOCHHOCTSIMU (PH3HOJIOTHIECKON CepIedHO-
JICTOYHOH aJanTaiyu, MPOUCXOAIIeH Bo BpeMms Oepe-
MEHHOCTH, YBEJIMUMBAIOIIEH PUCK TUIIOKCHU U yXYyJIIa-
FOIEH KIIMHUYECKOE TEUCHUE.

K Hacrosmemy BpeMeHH OITyOJIMKOBAaHO HECKOJIBKO
KOTOPTHBIX UCCIIECIOBAHHUI U CHCTEMAaTHIECKUX 0030pOB,
B KOTOPBIX omnmcaHo TedeHrne mHPekuuu SARS-CoV-2
C TOYKHU 3pPEHHUS MATEPUHCKUX U MEPUHATAIBHBIX IOKa-
3areneii [4—10]. PaGovas rpymma mo HOBOW KOpOHABH-
pycuoit undekruu (COrona VIrus 2019, COVID-19)
y OepemMeHHBIX BeceMupHOIt acconuanuy eprHaTatbHON
meaunuubel (World Association of Perinatal Medicine,
WAPM) GpLi1a OTHO# U3 MEPBEIX, IPEIOCTABUBIIUX JaH-
Hbele 0 COVID-19 Bo BpeMst 6epeMeHHOCTH U3 HECKOJIb-
KuX UeHTpoB B Asum, EBpomne, Oxeanun, CeepHoi
u FOxHolit Amepuxke [3, 4, 11].

B aT0# cTarbe MBI KpUTHYECKH OLIECHUBAEM PE3YIbTa-
ThI 3TOT0 KPYIHOTO COBMECTHOTO MCCIIEIOBAHUS.

OPrAHU3ALUUA UCCNEQOBAHUA

WAPM-uccnenoBanue Mo HOBOM KOPOHAaBHPYCHOMH
nadpekmun (COrona VIrus Disease 2019, COVID-19)
MpeAcTaBIsIeT Cco00OH MEKIYHAPOIHOE PETPOCIIEK-
TUBHOE KOTOPTHOE HCCIIEIOBaHHE, B KOTOPOE BKIIO-
YeHbl OCpEeMEHHBIC KCHIIWHBI C ITOJOKHUTEIBHBIM Te-
ctom Ha SARS-CoV-2 B mepuon ¢ ¢eBpans mo anpeib
2020 roma. B mccrnenoBannu y4yactBoBaniv 73 IEHTpa
u3 22 ctpan mupa (ApreHtuHa, ABctpanus, benbrus,
Bbpazunusa, I'epmanus, Ipeumsi, M3pawns, Hcnanus,
Uramus, Komymo6us, Ilepy, [opryramus, PecmyOmmka
KocoBo, Poccusa, Pymbiams, CeBepHass MakenoHus,
CepOusa, Crnosenus, CIHA, Typuus, OunIsIHIUA,
UYemickas Pecmy6mnmka) (puc. 1) [3].

ABTOpBI BKJIIOUWJIM B HMCCIIEIOBaHHE TOJNBKO JKEH-
MIWH, UHQHUIUPOBAHHEIX Ha (OHE MPOTPECCHPYIOMICH
0epeMEeHHOCTH, MCKIIOUMB ITAI[IEHTOK C IOJIOXHUTEINb-
HBIM TECTOM JI0 3a4aTHsl WK B MOCIEPOLOBOM MEPUOTIE.
Bupyc SARS-CoV-2 onpenensiiu nmyTeM aHalldza Mas-
KOB M3 HOCA U ITIOTKH METOAOM MOJIMMEPA3HON LEMHON
peaknuu ¢ 00paTHOM TPaHCKPUILKEH B pealbHOM Bpe-
menu (OT-IILIP).

XAPAKTEPUCTUKA UCCNEOOBAHHOWU

nonynauun

Hccaenosanne WAPM Brimrouano 388 keHIIUH
C OIHOIUIOMHOW MPOTpecCUpyroleii OepeMeHHOCThIO,
UMEIOLIUX MOJOKUTENbHBIH TecT Ha SARS-CoV-2
nipu onieHke meronom OT-TILP ma3koB u3 HOCA U TIOT-
KH, CO CPEOHHM CPOKOM OepeMEeHHOCTH Ha MOMEHT
ycranoBnenus auaruosa 30,6 = 9,5 nenenu. Bomenmue
B HCCJIeIOBaHUE OepeMeHHbIe ObUTH MPEUMYIICCTBEH-
HO B TpeTheM TpuMmecTpe OepemeHHOcTH (69,8%),
JKEHIIHMHBI BO BTOPOM TpPHUMECTpe cocTaBisiu 22,2%,
B nepBoM — 8,0%.

VY GonpmmHCTBA OEPEMEHHBIX HUMEIHUCh CHMITTOMBI
3a0oneBanus, HanOoNee YaCTHIMH M3 KOTOPBIX OBLIH
Kalllesb U JIMX0PaJKa, 3a KOTOPBIMU [0 4acTOTE CIea0-
Baya ofbImKa. JJons 6eCCHMITOMHBIX KEHIIHH COCTa-
Buna 24,2%.

Ilockonbky ucciaegoBaHUE NPOBOJMIOCH B Ha-
Yaje MaHAEeMHH, TepaleBTHYECKas TaKTHKa He ObLia
cTaHAapTU30BaHa: Hamboiee yacto (B 23,2% ciyuya-
€B) Ha3HayaJICd TUIPOKCUXJIOPOXHH, MPU 3TOM IPO-
TUBOBUPYCHBIE Mpenaparbl npuMeHsuiuch y 18,6%
JKEHIIIUH, B OCHOBHOM B KOMOWHAIMHM JIOTHHABUP/

PUTOHABHUP.

PWUC. 1. Kapra cTpan — y9acTHHII HCCIIe0BaHus BceMupHOit acconnanny nepuHaransHoi Meaqunuabl (WAPM).
FIG. 1. Map of countries participating in World Association of Perinatal Medicine (WAPM) study.

I'Ipwmeanme: OpaHXeBblM LIBETOM 0603HaY€eHbI CTpaHbl-y4acTHULbI.
Note: the participating countries are marked in orange.

8 CEYEHOBCKMI BECTHHUK T. 12, Ne 2, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 2, 2021



MATEPUHCKUE NMOKA3ATEIIN

Cpenu MaTepuHCKHUX UCXO/IOB IMEPBUYHON KOHEYHON
TOYKON OBLT BHIOpaH KOMOWHHPOBAaHHBIA HEOIarompH-
STHBII HCXOM, ONpEAesIeMbIi KaK MHHUMYM HaJHIH-
€M OAHOro M3 cieAyrmux: rocnuranuzanus B OUT,
WCTONIb30BAaHUE HCKYCCTBEHHOH BEHTWIALUHM JIETKUX
WA MaTePUHCKAS CMEPTh.

Ha pucynke 2 mpeacraBiieHBl MATEpPUHCKHE TTOKa3a-
Tenu uccnenoranus WAPM [3].

[epBuunerii ucxon 3adukcupoBan y 12,1% sxeH-
muH. U3 Hux 11,1% Gbin rocniutanu3uposansbl B OUT,
a B 9,3% ciydaeB noTpeOOBAJICS ONUH U3 BHIOB UCKYC-
CTBEHHOH BEHTHJIALINH JIETKUX.

HHTyOamms ¥ dKCTpakopropaibHas MeMOpaHHas
okcureHanus norpedosanmce B 6,4 u 0,5% cirydaes co-
OTBETCTBCHHO. MarepruHCKass CMEpTHOCTh OTMEUeHa
B 0,8% ciyuaes.

Ha pucynke 2 Take Mmoka3aHO, 9TO YacTOTa OCIIOXK-
HEHHH y MaTrepy ObIIa 3HAYUTEIHHO BEIIIE IPU HATHIHN
CHIMITTOMOB 3a00JIEBaHHS 110 CPABHEHUIO ¢ OECCUMITOM-
HBIMH O€pPEMEHHBIMU.

B MHOTO(aKTOpHOM aHANN3E, OTPAHHICHHOM TONBKO
JKCHIIIMHAMY C 3aBEpIIUBILEHCS OepeMEeHHOCThIO, He3a-
BHCHMBIMHU TIPEOUKTOPAMHU TIEPBHYHOTO HCXOa ycCTa-
HOBJICHBI CJIEAYIOIINE: HAJMIHEe CHMIITOMOB Ha MOMEHT
TOCTIMTANM3ANH  (CKOPPEKTHPOBAHHOE  OTHOIICHHE
mancoB [cOI] 5,11; 95% noBepurenbHbIl UHTEpBA
[AN] 1,11-23,6), mOBBIMIEHHBIH ypOBEHb JAKTaTACTH-
nporenassl (cOLL 4,13; 95% AW 1,54-11,1) u onpimka
Ha mMomeHT moctyruierust (cOL 3,68; 95% JU 1,58-
8,58), Mpu OTCYTCTBUU CTATUCTHUYECKU 3HAYMMBIX pas-
JMYHHA TIPU CTPaTU(HUKALNH PE3YIBTaTOB U3 Pa3HBIX pe-
THOHOB MHUpA.

AHanu3 BTOpoil (ha3bl UCCIeTOBAHUS, OIMYOIHKOBaH-
HBI 4Yepe3 HECKONBKO MECSIEB MOCe HCCICIOBAHMUS
WAPM, mnokasan, 4To y JKCHIIUH C OCpEeMEHHOCTHIO
BBICOKOTO pHUCKa (paHee BBIABICHHBIMH XPOHUYECKUMHU
3a00JIeBaHUSIMH, AKYIICPCKUMH OCIIOXHEHUSIMH) OTMe-
YCHO YBEIMUCHHE PA3BHUTHUS TSHKETOH OMBIIIKH, TOCIH-
Tanuzanud, B ToM yucie B OUT, u nHBa3UBHON MCKYC-
CTBCHHOM BEHTHJIAIINH JeTKuX [11].

MOKA3ATEIIN NMNOAOA

M HOBOPOXXOEHHOI'O

Ha pucynke 3 mpencraBieHBl pe3yiabTaThl OICHKH
MoKasaresiei Tuiofa W HOBOPOXKIEHHOTO COTJIACHO HC-
cinenoBarnio WAPM [3]. U3 388 sxeHIIIH, BKIIOYCHHBIX
B HICCIIeTOBaHuE, y 122 GepeMEeHHOCTD ellie He 3aBepIlu-
JIach Ha JTare aHaim3a JaHHbIX. Cpean ocTaBmmxcst 266
JKEHIIMH y 6 MPOU30IIIII0 MEPTBOPOXKACHHE, Y 6 — camo-
MIPOU3BOJIbHBINA a0OPT B TIEPBOM TpUMECTpE, y 3 — TuIa-
HOBOE NpephIBaHue OEpEeMEHHOCTH, y 251 — pOJIbI JKHU3-
HECTIOCOOHBIM IIIIOL0M.

Cpennuii cpok OEpeMEHHOCTH Ha MOMEHT POJIOB CO-
craBun 37,2 = 3,9 Henmenu y KEHIUH C >KUBOPOXKJICH-
HbIMU neThMU. KecapeBo ceuenune BoImoHEeHO B 54,2%
cinydaeB. [lpexneBpemennpie ponbl n0 37 Hemenb

AKYWEPCTBO

OepeMeHHOCTH TIpon3onu y 26,3% >XeHmuH, 00Ib-
mmHCTBO 13 HUX (80,0%) cocTaBMIM SITPOTEHHEBIE POIIBL.
B 40,2% ciy4yaeB MaTepu MOIJIM KOPMUTD IPyAbIO, a HE-
ITOCPECTBEHHOE MPUKIAIBIBAHNE K TPYAN OBLIO paspe-
meHo B 27,5% ciyuaes.

V JKEHIIWH ¢ 3aBEPIICHHON OEPEeMEHHOCTBIO YacTOTa
3a7ep>KKH BHYTPHYTPOOHOTO pa3BUTHS cocTaBmia 3,8%;
cpeau KUBOPOKIEHHBIX Y 20,7% oTMedeHa HU3Kas Mac-
ca tena. ['ocnuramuzamust B OUT morpedoBanack 27,5%
HOBOPOXIICHHBIX. HeoHaranpHass cMepTh HACTyIHIA
B 2,0% cny4aeB, Bce OHU OBUIM CBSI3aHBI C HEIOHOIIICH-
HOCTBIO.

Cpenu 266 KEHIIMH ¢ 3aBepIICHHON OepeMEHHOCThIO
olIIee YUCIO TEPUHATATBHBIX TOTEeph cocTaBmiio 11
(4,1%). B 10 u3 »TuX cimyyaeB y Marepei OBUTH CHMIITO-
Mbl COVID-19, 1 B 01HOM — 6ECCMMIITOMHOE TEYEHHE.

VY JKSHIHH C KUBOPOXKIECHHBIMA AETHMH, ¥ KOTOPBIX
OBUTM CHIMITTOMBI Ha MOMEHT TOCHHUTAJIH3alUH (COPTHU-
POBKH), CPOK OEpEMEHHOCTH Ha MOMEHT POJIOB OBLIT 3HA-
YUTEIHHO HIDKE, YeM Y JKEHIUH 0e3 CHMITOMOB: 36,6 £
4,3 mepenu nipotuB 38,6 = 2,2 Henedb COOTBETCTBEHHO
(» < 0,001). Kpome TOTO, y KCHITUH C CHMITOMHBIM
TEUCHUEM CpEeIHUA BeC HOBOPOKICHHOTO OBLT HUIKE:
2821 + 846 r mo cpaBHeHHIO ¢ 3149 + 496 T (p = 0,004).

Tax ke Kak 1 111 MaTEpUHCKHX IOKa3aTeleH, 4acTo-
Ta HEXKETATEIFHBIX NCXOIOB Y IUIOAA U HOBOPOKICHHO-
ro ObDTa 3HAYMTENHHO BHIIIEC MPU HATHYHH CHMIITOMOB
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PUC. 2. Marepurckue mokaszatein B 0011eii BEIOOpKe, y Ta-
[MEHTOK C CHMIITOMaM{ BO BpeMs TOCHHTAIH3AlMK U Y Oec-
CHMIITOMHBIX MAIMCHTOK (IHarpaMma OCHOBaHA Ha OITyOJH-
KOBaHHBIX JIaHHBIX UccienoBanust WAPM [3]).

FIG. 2. Maternal outcomes in total sample, in symptomatic
patients at the time of triage and asymptomatic patients
(Diagram based on published WAPM study data [3]).

MpumeyaHue: SKMO — akcTpakopnopansHas MembpaHHas okcureHaLus.
Note: ECMO - extracorporeal membrane oxygenation.
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B O6mas Beibopka / Total sample (n = 266)
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PUC. 3. Iloka3sarenu 11042 ¥ HOBOPOXKACHHOTO (MKEHIIHHBI
C 3aBEpLICHHOW OepeMEHHOCTHIO) B 001ei BBIOOPKE, y MaIu-
€HTOK C CHMIITOMaMH BO BPEMsI BKJIFOUCHHS B UCCIICIOBAHIE U
y 6ECCUMITTOMHBIX AIMEHTOK (JHarpaMma OCHOBaHa Ha OMy-
OJIMKOBAaHHBIX JAHHBIX UccienoBanus WAPM [3]).

FIG. 3. Fetal and neonatal outcomes (women with completed
pregnancies) in total sample, in symptomatic patients at the
time of triage and asymptomatic patients (Diagram based on
published WAPM study data [3]).

Mpumeyanue: 3BYP — 3agepxkka BHYTpUyTPOOHOTO passuUTms.
Note: IUGR - intrauterine growth restriction.

COVID-19 y mMatepu 1o cpaBHEHHIO C OECCHUMIITOMHBI-
MU OepeMEeHHBIMU JKEHIIUHAMH.

[Ipu mpoBeeHHHM BTOPUYHOTO aHANM3a HCCIEN0-
BaHus WAPM aBropamu MOKa3aHO, YTO COBOKYITHBII
HeOJIaronpUsaTHBIM MoKa3aTens A IIoAa (ompenense-
MBI KaK CaMOIPOU3BOJIBHBIN ab0opT, MEPTBOPOKACHHE,
HEOHaTaJlbHas WK NIepUHaTalbHas THOeb) OblT 3HAUH-
TEJBHO BBIIIE NMPU WHPHUIMPOBAHUU MAaTepH B MEPBOM
TpUMecTpe OEpeMEHHOCTH, a TaKkXke y IJIONOB ¢ Oonee
HU3KOH Maccol Tesa mpu poXKAeHUH [S].

JloructTudeckuil perpecCHOHHBIM aHalIW3 IOKa3all,
YTO C BBILICYIIOMSAHYTHIM COBOKYIHBIM HEOIaronpusT-
HBIM TOKa3areieM Ui Tuiona ObUIM HE3aBUCHUMO CBS-
3aHBI: CPOK OEPEMEHHOCTH Ha MOMEHT YCTAHOBJIECHUS

BKITAQL ABTOPOB

J. 1u Macuuo un @. /I’ AHTOHHO y4acTBOBAJIM B HAIIMCAHUU TEK-
cTa pykonucHu u ero mHrepnperanuu. /. Pummo paspaboran 06-
M1y KOHIEIIIHMIO CTAaThH M PYKOBO/IIII ee HanucanueM. Bee aBro-
PBI y4acTBOBAIIK B OOCY)KICHUHU M PEeAAKTUPOBaHUU paboThl. Bee
ABTOPBI OOOPHUITH OKOHYATEIIBHYO BEPCHUIO MYOIHKALIUH.

IlepeBoa crarbu Ha pycckuii si3bik: CiyxaHdyk
Ekarepuna BukropoBHa, KaHA. MeI. HAayK, AOLICHT Ka-
(denpel akymiepcTBa W THHEKOJOTHH KIIMHUYECKOTO

muarsoza (otHomenue 1mancoB [OM]: 0,85; 95%
AN 0,8-0,9 npu yBennuenuun Ha Henmemio, p < 0,001),
Bec mpu poxaenuu (OI: 1,17; 95% AU 1,09-1,12,7
npu ymenbiiennd Ha 100 1; p = 0,012) u pecnimparop-
Has TIOJJIEpXKKA MaTepH, BKIOYas MOTPeOHOCTh B KHUC-
JIOPOZIE WJIM PEKUME IMOCTOSHHOTO ITOJIOKUTEIHLHOTO
JIABJICHUS B JBIXaTEeIbHBIX MyTIX (continuous positive
airway pressure, CPAP) (OLI: 4,12; 95% JU 2,3-7,9;
p=0,001) [4].

CUIbHbLIE CTOPOHbI UCCITIEAOBAHUA

M Ero OrPAHU4YEHUA

UccenoBanrie WAPM 06bII0 OHUM U3 TIEPBBIX OITY-
OnmukoBaHHBIX HccienoBanni nHpeknnu SARS-CoV-2
BOo BpeMs OepemeHHocTH [3]. K cHIBHBIM cTOpOHaM
WCCIICNOBAHMS CTOUT OTHECTH BKIIOUCHHE B HETO TOJIb-
KO KCHIIMH C J1a00opaTopHO MOATBepkIeHHBIM SARS-
CoV-2, GonbIioi pa3mep BbIOOPKH, HCTOUHUKOM KOTO-
PO¥i STBUITHCH KaK YHUBEPCUTETCKHE OONBHUIIBL, TaK U TO-
POJICKHE CTAIIMOHAPHI PA3HBIX CTPaH, U IIUPOKHUHA CIICKTP
n3ydaeMbIx rmokasarenet. Mccnenosanne WAPM — onna
U3 TIEPBBIX IONBITOK OTBETUTH Ha HECKOJIHKO HEOTIOXK-
HBIX BOIIPOCOB, TOTHSTHIX CHEIHAINCTAMH, 3aHUMAO-
nmmmucss COVID-19 Bo BpeMst OepeMEHHOCTH, U TIPEIo-
CTaBUThH JaHHBIE, KOTOPbIE MOIIK OBl OBICTPO PEIINTH
MHOKECTBO TPOOIEM, BO3HUKAIOIIHNX €KETHEBHO.

OCHOBHBIMH OTPaHWYCHUSIMH HCCICIOBAHUS SIBIIS-
IOTCS: OTCYTCTBHE KOHTPOJBHOH TpYIBI, BKIIOYCHUE
TOJBKO CTPaH C BBICOKHM M CPETHHM IIOXOZAOM H Pa3-
JMYHBIE TTOAXOB! K TEPalyHy, YTO TPeOOBAIO HEPaHIIO-
MHU3HpOBaHHOTO Tonaxoxa. Kpome Toro, mccmemyemas
BBIOOpKA COCTOSsUIa B OCHOBHOM M3 JKCHIIHH C CHMIITO-
Mamu 3aboseanus COVID-19, HanpaBiIeHHBIX Ha Te-
crupoBanue myteM OT-ITLP ma3koB U3 HOCA ¥ TIIOTKH,
YTO MPUBEIO K OoJiee HU3KOMY TPOIIEHTY O€CCUMITTOM-
HBIX JKEHIIMH TI0 CPAaBHEHUIO ¢ BHIOOPKOW OEPEeMEHHBIX,
MIPOXOIANIUX CTaHAapTHBIN ckpuHUHT Ha SARS-CoV-2.

BblBOObl

UccnenoBanne WAPM — onmHO W3 TEPBBIX KOTOPT-
HBIX HCCIICIOBaHWH, OMyONMKOBAaHHBIX B JIUTEparype,
nocBsimeHHBIX SARS-CoV-2 Bo Bpems OepeMeHHOCTH.
Janusie uccnemoannss WAPM nomornu Bpauam B Ha-
qaapHBIA Tiepuon nanaemun B 2020 romy u SBISIOTCA
BBIJAIOMIMMCSI TIPUMEPOM HAYYHOTO COTPYIHHYECTBA
MEXAY [IEHTPAMH CO BCETO MHPA BO BPEMsI TAHEMUH.
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Abstract

The coronavirus disease 2019 (COVID-19) pandemic has posed unprecedented challenges for the delivery of high-quality
obstetric services to both SARS-CoV-2 positive and negative women. The initial epidemiological pressure, especially in the
most affected areas of China and Italy, led the local health services to defining care pathways based on the organizational
and logistical availability of the moment. Currently, some aspects of clinical care practices and the management of women
with suspected or confirmed SARS-CoV-2 virus infection are well established. The aim of this review article is to provide an
outline of the suggested organization of obstetric units during the COVID-19 pandemic, and to mention the challenges we
had to face at our institution.
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OpraHmsaumsa paboTbl aKkywuepckoro otgeneHms
BO Bpemsa naHgemum COVID-19: kparkum o630p nureparypbl
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AHHOTaUMS

[NaHaemus HoBOW kopoHaBmMpycHoit uHdekLmn (COVID-19) cospana becnpeleneHTHble NpobnemMs! Ans OkasaHUs BbICOKO-
KayeCTBEHHO aKyLIEPCKOM NOMOLLY XEHLLMHAM KaK C MONOXWUTENbHBLIM, TaK U C 0TpULaTeNbHbIM pesynbTaTom Ha SARS-
CoV-2. B Hambonee nocTpagaBLUMX OT NepBOil BOMHbI anuaemuu paroHax Kntas n Utanum mecTHble cnyxBbl 3apaBooxpa-
HEHWS OnpeSenunn NyTu OkasaHUs NOMOLLY B 3aBUCHMOCTM OT OPraHM3aLMOHHBIX BO3MOXHOCTEN W MaTepuanbHO-TEXHUYe-
CKOW OCHALLEHHOCTM Ha TOT MOMEHT BPEMEHM.

B HacTosiLLee BpeMs XOPOLLIO M3YUeHbl HEKOTOPbIE acnekTbl OKa3aHUst MEAMLIMHCKON MOMOLLM W BEAEHUS KEHLLMH C NOZ0-
3pEHNEM UMM NMOATBEPXKAEHHON BUPYCHON UHbekumen SARS-CoV-2. Llenb aToit 0630pHON cTaTbit — NPeACTaBUTL CXEMY
opraHusauu paboTbl akyLUepCKUX oTaeneHuin Bo Bpems naHgemun COVID-19 u ynomsaHyTb npobnembl, ¢ KOTOPbIMU HaMm
MPULLMOCh CTOMKHYTHCS B HALLEM YYPEXAEHMUM.
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OBSTETRICS

HIGHLIGHTS KNOYEBBIE MNONOXEHUA

The SARS-CoV-2 has had major effects on the provision of healthcare
services worldwide.

Before accessing health services, pregnant women should be triaged
to detect any symptoms or exposure suggesting risk of SARS-CoV-2
virus infection.

The antenatal visits and screening ultrasound examinations
recommended in low-risk pregnancy must be performed with the timing
and modalities suggested by local or international guidelines both

in asymptomatic patients, and in patients with suspected/confirmed
SARS-CoV-2 infection.

In the event of confirmed or suspected SARS-CoV-2 infection,

a multidisciplinary team including obstetrician, anesthetist, midwife,
neonatologist, pediatric nurse and infectious disease specialist should
take care of the woman and her infant.

The mode of delivery should not be affected by the presence

of COVID-19 unless the woman'’s respiratory conditions require urgent
delivery.

Specific training and planning should be dedicated to the management
of obstetric emergencies in SARS-CoV-2 infected women.

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic, a global public health
emergency, has had major effects on the provision
of healthcare services worldwide. It also had a major
impact on obstetric services. From the very beginning
of the pandemic, it became clear that care pathways
and the assistance network of pregnant women,
mothers, fathers and newborns needed a timely
review and reorganization. In January-March 2020,
however, the scientific evidence was still scarce and
often ambiguous. The initial epidemiological pressure,
especially in the most affected areas of China and Italy,
led the local health services to defining care pathways
based on the organizational and logistical availability
of the moment. Currently, some aspects of clinical care
practices and the management of women with suspected
or confirmed SARS-CoV-2 virus infection are well
established. The aim of this article is to provide an outline
of the suggested organization of obstetric units during
the coronavirus disease 2019 (COVID-19) pandemic,
and to mention the challenges we had to face at our
Institution.

ANTENATAL CARE

The presence of asymptomatic or paucisymptomatic
(subclinical) SARS-CoV-2 virus positive subjects
has been documented in both the general population
and pregnant women, many of whom generally have
mild or moderate symptoms [1]. The prevalence
and clinical manifestations of COVID-19 disease
in pregnancy appear to be substantially similar
to the general population. All women, even those
positive for the SARS-CoV-2 virus, should be enabled

WHdekums SARS-CoV-2 okasana cepbe3Hoe BIMSIHUE Ha OKasaHue
MELNLIMHCKON MOMOLLM BO BCEM MYPE.

[Mepen obpalLeHnem 3a MeaMLMHCKMMI yCryrami 6epemMeHHble KeHLLy-
Hbl BOMKHBI MPOWTY COPTUPOBKY ANS BbISBNIEHUS MioBbIX CUMMTOMOB WU
(haKTOpOB, YKa3bIBAMLLMX Ha puck 3apaxeHus Bupycom SARS-CoV-2.
lMoceLeHnst MeAULIMHCKIX YYPEXAEHUA B JOPOJOBOM NMEPUOAE U CKpU-
HMHrOBbIE YNbTPA3BYKOBbIE MCCIEA0BAHWS, PEKOMEHAYeMble npy be-
PEMEHHOCTY C HU3KUM YPOBHEM pUCKa, AOMKHbI MPOBOAUTLCS B CPOKY
1 B YCMOBUSAIX, PEKOMEHLOBAHHBIX MECTHBIMI UM MEXOYHAPOAHBIMMU
pekoMeHaaLnsMK, Kak y 6eCCUMMTOMHbIX NaLMEHTOB, Tak W y naLueH-
TOB C M0J03PEBaEMON Ui MOATBEPXAEHHOM MHdekuneir SARS-CoV-2.

B cnyyae noaTBEpXaeHHO U Nogo3peBaemon uHgekumum SARS-
CoV-2 0 XeHLnHe 1 ee MNafeHLe JOMmKHa N03aboTUTLCS MynbTH-
JvcuMnnHapHas dpuraga, B KOTOPYH BXOAST aKyLLep, aHecTesunoror,
chenbpLep-akyLlep, HeOHATOOr, IETCKas MEACECTPA W MHAEKLMOHUCT.

Hannune COVID-19 He [OMmKHO BIMSTL HA CNocob pogopaspeLLeHns,
3a VCKMIOYEHNEM TSKENOTO MOPaXEHMS! [blXaTenbHOW CUCTEMbI, TPEOY-
IOLLIETO CPOYHOTO POAOPA3PELLEHMSI.

Heobxoanmo npoBoanTb CneLmansHoe 0byyeHre 1 nnaHMpoBaHue
MO OKa3aHMI0 HEOTNOXHOM aKyLLEPCKOI MOMOLLY Y KEHLUMH, MHPULMPO-
BaHHbIX SARS-CoV-2.

to participate in the choices related to their care,
in line with the principles of informed consent [2].
Assistance must be centered on women, respectful
and qualified in order to preserve dignity, privacy and
confidentiality and allow an informed choice. The
presence of a person chosen by the woman must also
be guaranteed throughout the birth process. In case
of low-risk pregnancy it is recommended to maintain
the minimum prenatal visits in presence according to
local guidelines and, when possible, to include the visit,
the ultrasound examination, and any other diagnostic
tests in a single appointment, taking care to involve
the least possible number of healthcare professionals.
In the event of a high-risk pregnancy, some women,
due to their medical or obstetric clinical conditions,
comorbidities or complications, may require a greater
number of visits and multidisciplinary assistance [2].

At the end of each appointment, it is advisable to
book the next appointment and its modality (in presence
or remotely). Multidisciplinary assistance must include
anesthetic evaluation, which is also useful for providing
comprehensive information on the safety of the care
pathway and to offer analgesia at childbirth. There
should be a recovery system for women who are unable
to attend appointments for more than three consecutive
weeks. Before accessing health services, women
should be triaged to detect any symptoms suggestive
of SARS-CoV-2 virus infection, including their
household members. Several triage checklists have been
suggested [3, 4]. Pregnant women who have had contact
with a person with confirmed SARS-CoV-2 infection
should be carefully monitored considering the possibility
of transmission from asymptomatic individuals.
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ULTRASOUND EXAMINATIONS

The screening ultrasound examinations
recommended in low-risk pregnancy must be performed
with the timing and modalities suggested by local or
international guidelines [5-7], both in asymptomatic
patients and in patients with suspected/confirmed
SARS-CoV-2 infection or with reported close contacts
with individuals with confirmed or suspected infection
within the last 14 days. Non-urgent and/or deferrable
ultrasound examinations in patients with suspected/
confirmed SARS-CoV-2 infection or with reported close
contacts in the last 14 days should be postponed for
14 days.

In areas with a high incidence of SARS-CoV-2
infection, the planning of ultrasound activities must be
reviewed on a weekly basis and possibly rescheduled
taking into consideration the epidemiological situation,
the availability/unavailability —of operators and
the gestational age and indication of the ultrasound
examinations. In the event that the planning manager
deems it advisable to defer a non-urgent ultrasound
examination, the patient must be informed by telephone

AKYWEPCTBO

that the postponement of the examination does not
substantially change the monitoring of pregnancy, and
that the choice to defer the ultrasound examination is
dictated by the need to protect the pregnant woman and
the fetus from the ongoing epidemic. The ultrasound
planning must provide sufficient time for the spacing
of the appointments so that each ultrasound examination
can probably be concluded before the starting time
of the next examination (minimum 30 — max 60 minutes
depending on the type of ultrasound examination and
the clinical indication) to minimize the possibility
of waiting for more than one patient in the common
areas. The scheduling/rescheduling of appointments
should be done by phone, e-mail or electronic messaging.
The woman must be contacted by phone one day
before the scheduled appointment to verify the absence
of symptoms and close contacts with individuals
with confirmed or suspected SARS-CoV-2 infection
in the last 14 days. Table summarizes the changes to
ultrasound scheduling in low-risk pregnancies according
to SARS-CoV-2 status as suggested by the International
Society for Ultrasound in Obstetrics and Gynecology [8].

Table. Modification of routine sonographic examinations in women at low obstetric risk, according to whether they are
asymptomatic for COVID-19 or symptomatic and/or screen-positive for TOOC factors (reproduced with permission from [8])
Tabnuya. Mogudmkauma cCpokoB NpoBefeHUs! PyTUHHBIX YIIbTPA3BYKOBbLIX MCCIIEA0BaHUN Y KEHLMH C HU3KUM aKyLepCcKUM
p1CKOM B 3aBUCUMOCTHU OT TOrO, ABMAOTCA N OHN GeccumnToMHbIMKU No COVID-19 unu umeroT cuMnToMbI U/MnK akTopbl

pucka TOCC (BocnpounsBefeHo ¢ pa3spelueHus [8])

Scan/
UccnepoBanune

Asymptomatic /
BeccuMnTOMHbIe

Symptomatic and/or screen-positive for TOCC /

Hanuune cumnTomoB u/unu nonoxutensHble pe3ynbTaTbl CKPUHUHIA

Ha chakTopbl pucka TOCC

11+0to 13 + 6 weeks (also * Combined test

for dating) / + Offer NIPT

¢11+0 g0 13 + 6 Hegenb ¢ KoM61HWpOBaHHbIN TECT
(Takke ans onpeaenexus + [peanaraetca HAMT
cpoka 6epemeHHOCTH)

+ Reschedule combined test in 2 weeks if still within gestational-age window? (unless
local protocols differ)

+ Offer NIPT/serum screening and detailed scan in 3—4 weeks after quarantine

* Kombu1HWpoBaHHBIN TECT NEPEeHOCUTCS Ha 2 HeAenu No3xe, eCcnu BCe eLle B Mnpe-
Jernax OkHa rectaLyoHHOro Bo3pacTa? (ecn MeCTHble MPOTOKOMbI HE OTANYAIOTCS)

* TMpepnaraetcs HAMT / CKpUHWHT MapKkepOB CbIBOPOTKM 1 NOAPOBHOE CKaHMpOBa-
Hue Yepe3 3—4 Hefenu nocre kapaHTMHa

18 + 01023 + 0 weeks /
C 18+ 010 23 + 0 Hegenb

+ Anatomical scan
* AHaTOMMU4Yeckoe
CKaHWpOBaHue
Fetal growth scan in third + Do not perform,

trimester / unless clinically indicated
CkaH1poBaHwe pasBuUTUs + He npoBoauTCs, ecnu HeT

nofa B TPETbEM TPUMECTPE  KIMHMYECKMX MOKa3aHWi

+ Reschedule after quarantine in 2-3 weeks®
+ TepeHecTn ccrienoBaHme Ha CPOK Nocrie kapaHTuHa vepes 2-3 Hepenu®

+ Do not perform, unless clinically indicated
+ He npoBoauTCSl, €CNN HET KIMHUYECKMX NOKa3aHNi

Note: TOCC - 14 days before onset of symptoms: Travel, High-risk Occupation (e.g. laboratory worker, healthcare worker, wild-animal-related work),
History of unprotected Contact with a person with confirmed COVID-19; clustering of influenza-like illness / pneumonia (=2 affected person).

NIPT - non-invasive prenatal testing. # —the scan at 1113 weeks is not advisable unless the gestational age allows for it to be performed after 2 weeks.
® —in countries where there is a legal gestational-age limit for termination of pregnancy, the time limit and its implications should be explicitly explained
to the patients prior to rescheduling the appointment.

If a patient presents close to the gestational-age legal limit, consider offering a scan using appropriate personal protective equipment or defer for 2-3 weeks.
Mpumeyarmne: TOCC — 14 gHeit o NOSIBNEHWS! CUMMTOMOB: NYTELLECTBIE, POA 3aHSTUIA C BLICOKAM prUCKOM (Hanpumep, paboTHuk nabopatopuu, meau-
LMHCKIA paboTHWK, paboTa ¢ AMKUMM KUBOTHBIMM), UCTOPUS HE3ALLMLLIEHHOTO KOHTaKTa C YeNOBEKOM C NoaTBepkaeHHbIM COVID-19; Hanuume cpeau
OnvxainLuero okpyxeHus rpunnonofobHoro 3abonesaHnst / THEBMOHMM (=2 3a60neBLLKX).

HWMT - HenHBa3uBHOE NpeHaTanbHoOe TECTMPOBaHME. @ — UcCneaoBaHue Ha cpoke 11-13 Hed. He pekOMeHOyeTCs, 3a UCKIIoUYEHNEM criyyas, Koraa
recTaLMOHHbI BO3pACT He NO3BOMSIET NPOBOANTL €0 YePe3 2 Heaenu. ® — B CTpaHax ¢ yCTaHOBMNEHHBIM 3aKOHOM MpeSenoM recTalMoHHOro Bo3pacTta
[Ansi NpepbiBaHnst 6ePEMEHHOCTM 3TOT CPOK U NOCAELCTBUS Ero NEPEHOCA AOMKHBI BbITb YETKO 06 BACHEHBI NaLMeEHTKaM [0 NepeHoca npuema.

Ecnu y naumeHTkn npeaenbHbIi recTauMoHHbIA BO3pacT Anst NpepbiBaHu1s GepeMEHHOCT COOTBETCTBEHHO 3aKOHY, PACCMOTPUTE BOMOXHOCTbL NPo-
BEZIEHMS CKAHMPOBAHWS C UCMONb30BAHMEM COOTBETCTBYHOLLMX CPELCTB MHANBUAYANbHON 3aLLUTbI UK OTCPOYKM Ha 2—3 HeAen!.
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OBSTETRICS

A different approach must be taken for scans that are
not part of the routine care of low-risk pregnancy but may
be needed in view of an increased risk of complications
(structural/genetic abnormalities; history of preterm
delivery, fetal growth restriction or pre-eclampsia;
maternal medical conditions). Sometimes, an ultrasound
examination may be needed urgently because of actual
maternal symptoms or pregnancy complications. The
algorithm suggested by the International Society for
Ultrasound in Obstetrics and Gynecology [8] for such
cases is shown in Figure.

HOSPITAL ADMISSION (TRIAGE)

If a pregnant woman needs unplanned or urgent
care, triage units should offer telephone advice,
possibly providing a call-back service if the appropriate
care provider is not immediately available. When
medical assessment and/or hospitalization is required,
local protocols are needed to ensure that women

with confirmed or suspected SARS-CoV-2 infection
are identified early and isolated upon arrival at
the health facility. These protocols must include detailed
indications for the identification, in the emergency
room, of dedicated spaces, clean and protected paths,
distancing and protection of accompanying persons
in the waiting room. Protocols must also contain
indications for the sanitation of environment and
equipment, use of personal protection equipment for
both the pregnant woman and staff, and instructions
for the possible hospitalization and assistance offered
in case of complications and/or development of critical
conditions [3, 4, 9—11].

LABOUR AND DELIVERY IN SARS-COV-2

POSITIVE WOMEN

In the event of confirmed or suspected SARS-
CoV-2 infection, a multidisciplinary team including
obstetrician, anesthetist, midwife, neonatologist,

Tier 1. Elective, non-urgent /
Yposenb 1: ®akyabTaTHBHbIH, HeCPOYHBII

Tier 2. Urgent /
‘YpoBenn 2: Cpounslii

Tier 3. Emergency /
YpoBeHb 3: DKCTPEHHBIIH

v

Low-risk patient. First- or second-trimester
[MarpieHTKa ¢ HU3KHUM PHCKOM cholestasis
HccnenoBanue B IEPBOM HIIH BTOPOM
TpHUMecTpe

If patient has missed first-trimester scan,
offer NIPT/serum screening and detailed
scan 3—4 weeks after quarantine

Ecin naupenTka npoIycTHia HCCleI0BaHNe
B IIEPBOM TpuMecTpe, npeanoxure HUTIT /
CKPHHHHI MapKepoB CHIBOPOTKU U
noapobroe Y3U uepes 3—4 Henenu nocne
KapaHTHHA

Schedule morphology scan at 18-23 weeks
to allow flexibility/priority for high-risk
patients If patient has missed second-
trimester scan, reschedule after quarantine
in 2-3 weeks

OepeMEeHHOCTh

Maternal indication: pre-eclampsia, diabetes,
cardiovascular disease, coagulopathy,
scan positive anti-erythrocyte antibody screen,

Tloka3anus 171 MaTepu: NPEIKIAMIICHS,
nabert, cepIeHO-COCY IUCThIE

3a00JIeBaHNs, KOATYJIONATHS,
TIOJIOKUTENbHBIH CKPHHHHT

Ha aHTHIPHTPOLUTAPHBIC AHTHTENA, XOJIECTa3

Fetal indication: positive first-trimester
screening/NIPT, prior IUFD, prior preterm
delivery, prior fetus with anomaly/genetic
disorder, prior FGR, multiple gestation
TlokazaHus 1715 III0/1a: MONOKUTETbHBIH
pe3yibTaT CKpUHHUHTA B IEPBOM TpUMecTpe /
HUIIT, npenmiecTByomue: BHyTpUyTpOOHast
ruberb 10/, IPEXKAESBPEMEHHBIE POJIbI,
TUTIOZ C aHOMAJIHeH / TeHEeTHIECKUM
3aboneanneM, 3BYP; MuoromimoiHas

COVID-19 quarantined/ infected /
Kapautun win uadpunmpoanune COVID-19

Maternal indication: vaginal bleeding

or abdominal pain in any trimester,
pre-eclampsia, critical illness

IToka3zaHust /IS MATEPU: BarHAIBHOE
KPOBOTEYEHHE MU OOJIb B )KHBOTE B JIIOOOM
TPUMECTpE, MPEIKIAMIICHS], KPDUTHIECKOE
COCTOSTHUE

Fetal indication: suspicion of
TTTS/sFGR/TAPS, fetal arrhythmia, fetal
anemia, fetal structural abnormality, FGR
COVID-19 hospitalized

TMokasauus 1JIs [UI0/1a: MI0A03PEHUE

Ha ®OTC/C3BY P/aHeMHUI0/TONTHAIIUTEMHIO
OJIM3HEIOB, ADUTMHIO IO/, AHEMHUIO
1013, CTPYKTYPHbIE aHOMAJIMH ILUI0/1a,
3BYP

COVID-19 hospitalized
Tocriuramusarus no nosogy COVID-19

TInanupyiite mopdonornueckoe Y31
Ha 18-23 Hex., uyToOBI 00ECICUUTD

rHOKOCTB/IIPHOPUTET YISl TALIUEHTOK
¢ BBICOKMM pHCKOM. Ecin nainueHTka
MPOIYCTUIIA UCCIIEIOBAHKE BO BTOPOM
TPHUMECTpE, EPEHECUTE ero Ha 10CiIe
KapaHTUHA 4Yepe3 2—3 Heaenu

Schedule in 2-3 weeks according to service
availability and gestational age / v
IInanuposanne Y3U uepes 2-3 nenenu
B 3aBUCHMOCTH OT JJOCTYITHOCTH
HCCIIeIOBAHUSI M CPOKA OEPEeMEHHOCTH

Schedule immediately or as soon as possible
IInanupyiite mpoBecTH HEMEIJICHHO WIIU KaK
MOJKHO CKOpee

FIG. Algorithm for prioritizing appointments in obstetric ultrasound unit in context of COVID-19 pandemic (reproduced with

permission from [8]).

PUC. Anroputm npropuTH3aLUK MOCEIICHHH aKyILIEPCKOTO OTACIACHHS YIbTPa3BYKOBOW IMArHOCTHKU B KOHTEKCTE MaHICMHUHU

COVID-19 (Bocnpou3ssesneHo ¢ paspeuieHus [8]).

Note: FGR - fetal growth restriction; IUFD - intrauterine fetal death; NIPT — non-invasive prenatal testing; sFGR — selective fetal growth restriction;
TAPS — twin anemia polycythemia sequence; TTTS — twin-to-twin transfusion syndrome.

Mpumevanme: 3BYP — 3apepxka BHYTPUYTpoOHOrO passutis; BT — BHyTpuyTpobHas rmbenb nnoga; HAMT — HeuHBa3uBHOE NpeHaTanbHoe TecTu-
posaHue; C3BYP — cenekTuBHas 3agepka BHYTpUyTpobHOro pocta; CAIM — cuiapom aHemumn/nonuumutemumn 6nmsHenio; @OTC — deTo-teTanbHbIi

TPAHCMY3NOHHbI CUHAPOM.
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pediatric nurse and infectious disease specialist,
should take care of the woman and her infant. A clear
separation must be maintained between the pathways
of negative women and those of confirmed or
suspected SARS-CoV-2 infection'. The observation and
evaluation of the woman must be carried out as usual
with the addition of the oxygen saturation control to be
carried out every hour with the aim of maintaining it
over 94%. A designated team member should regularly
update the woman’s family members about her medical
condition, using interpreting services when needed.
In case of clinical indications, the administration
of steroids for fetal pulmonary maturation is indicated
as per existing protocols < 34 weeks of gestation. SARS-
CoV-2 positivity does not constitute an indication for
elective caesarean section' [3, 4].

The mode of delivery should not be affected by
the presence of COVID-19, unless the woman’s
respiratory conditions require urgent delivery [9].
The choice of delivery method must be discussed
with the woman, taking into consideration her
preferences and any obstetric and anesthetic
indications. Labor and water birth are not recommended
in symptomatic women (cough, fever, general malaise)
due to the hypothetical risk of transmission via feces
and because protective equipment is not waterproof; it
is not contraindicated in SARS-CoV-2 negative women.
SARS-CoV-2 positivity in asymptomatic women is not,
in itself, an indication for continuous monitoring of fetal
heart rate by cardiotocography. Epidural analgesia is not
contraindicated in case of SARS-CoV-2 infection and
should be recommended to reduce the use of general
anesthesia if an emergency caesarean section is required.
Induction of labor must be evaluated on an individual
basis, taking into account the possible risks and benefits.
Pharmacological induction, oxytocin augmentation,
and episiotomy or operative vaginal delivery must be
performed not based on SARS-CoV-2 status but only
if clinically justified and based on maternal and/or fetal
conditions! [3, 4].

Birth attendants must wear appropriate protective
equipment. The choice of birth position is subject to
the same assessments as in the ordinary period, not
related to the COVID-19 emergency, and considering
the choices of the woman. Fluid management requires
careful hourly monitoring with the aim of avoiding
the risk of overload that could expose women
with moderate or severe clinical manifestations to
an increased risk of respiratory distress syndrome.
Delayed cord clamping is recommended for known
health benefits to mother and infant that outweigh
theoretical and undocumented risks of SARS-CoV-2
transmission.

AKYWEPCTBO

MANAGING OBSTETRIC EMERGENCIES

Managing obstetric emergencies in a woman
with suspected or confirmed SARS-CoV-2 infection poses
difficulties and challenges. Personnel facing a shoulder
dystocia, or a postpartum hemorrhage needs to be
clinically effective and operate in safety at the same time.
The use of personal protective equipment, the obstacles
of working and communicating in an isolated room may
hinder the performance of the obstetric team. In 2020
Cambridge University’s THIS Institute, in collaboration
with the PROMPT (Practical Obstetric Multi-Professional
Training) Maternity Foundation ran a rapid-response
consultation involving 100 experts in human factors,
obstetrics, infection prevention and control>. Five key
areas were identified. In order to ensure appropriate
teamwork, team roles should be clearly assigned, and
members should help each other to get ready; it should be
clear who goes in first to attend the emergency; a ‘clean’
member of the team should not go into the patient’s room
but should help colleagues to don/doff personal protective
equipment, transfer equipment and laboratory samples.
To improve communication between team members
and with the woman and her partner, operators could
wear stickers or laminated photos as role identifiers.
When wearing masks, goggles/face shields and gowns,
eye contact, tone of voice and body language should be
emphasized to allow efficient communication. Transitions
of staff and equipment between ‘dirty’ and ‘clean’ zones
should be facilitated by clearly marking contaminations
zones (e.g. drawing lines with red tape on the floor),
using dedicated plastic bags/boxes for biological sample
transfer, providing a standardized layout for personal
protective equipment in the donning area supported by
laminated posters showing donning/doffing steps, using
wide-aperture disposal bins. Finally, the team should
debrief after emergencies to provide feedback, ensure
psychological safety and refine procedures.

OBSTETRIC SERVICES AT SPEDALI

CIVILI DI BRESCIA

Spedali Civili di Brescia is located in the Lombardy
region of Italy, which was the epicenter of the first wave
of COVID-19. 1t is a tertiary hospital with 1,400 beds;
by mid-March 2020, more than 800 beds were converted
for COVID-19 inpatient care. Between the 25th
February and 22nd April 2020 in Italy the incidence rate
of confirmed SARS-CoV-2 infection in women who
gave birth was 2.1/1,000 deliveries at national level and
6.9/1,000 in Lombardy [12]. In the period 25th February-
30th June 2021, it acted as the COVID-19 obstetric hub
for an area of 1.5 million inhabitants, and 288 pregnant
women were admitted and/or delivered at Spedali Civili
di Brescia. Common protocols were shared with the other

' https://www.rcog.org.uk/globalassets/documents/guidelines/2021-02-19-coronavirus-covid- 19-infection-in-pregnancy-v13.pdf, Accessed Aug

1% 2021.

2 https://www.thisinstitute.cam.ac.uk/research-articles/covid-19-managing-an-obstetric-emergency/
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Lombardy COVID-19 maternity hubs [10, 11, 13,
14] with reciprocal back up in case of bed saturation.
The early surge of COVId-19 in the area led to some
early observations on neonatal transmission of SARS-
CoV-2 [15], co-presentation of SARS-CoV-2 with other
infectious diseases [16], and positive retesting after
clinical and laboratory recovery [17]. Data were shared
in international prospective registries [18, 19].
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Fetal growth and hemodynamics during SARS-CoV-2
infection: a short literature review
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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a virus that, having crossed species, has caused human
disease from 2019 — COrona Virus Disease 2019 (COVID-19). Pregnant women are potentially at high risk of contracting
SARS-CoV-2 infection when compared to non-pregnant matched controls. Pregnancy is also complicated with a higher risk
of developing severe SARS-CoV-2, including respiratory diseases, admission to the intensive care unit and mortality, even
after adjusting for confounding risk factors. Moreover, data on the effect on fetal outcome including preterm delivery and
perinatal morbidity are still conflicting, the risk of vertical transmission (i.e., transmission of SARS-CoV-2 from the mother
to the fetus or the newborn) is considered low but there is evidence that a significant proportion of placentas where SARS-
CoV-2 occurred during pregnancy show histopathological findings suggesting placental hypoperfusion and inflammation.
In this review we will present the available data on the effects of SARS-CoV-2 infection on fetal growth and maternal
hemodynamics
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PocT nnoga v remogMmHamMukKa npm nHhMUUpoOBaHUM
SARS-CoV-2: kpatkum 0630p nureparypbl

. Punmo®™, M. Manna', I1. Makuna', B. O. buunanse?, 1.X. Xuzpoena?, A.JI. Makanapus’
! Vuueepcumem Poma Top Bepeama, Llenmpanonas nonuxnunuxa Top Bepeama,
omoenerue meouyunvl mamepu u niooa, Iocnumane Kpucmo Pe
00167, Pum, Hmanus
2 @I'A0Y BO «Ilepsviii Mockosckuil 2ocyoapcmeentuiii meouyunckuil yrueepcumem um. U.M. Ceuenosay
Mumnzopasa Poccuu (Ceuenoscxkuii Ynugepcumem)
yn. Tpybeykas, 0. 8, cmp. 2, 2. Mockea, 119991, Poccus

AHHOTauus

KopoHaBupyc Tskenoro ocTporo pecnupatopHoro cuHapoma 2 (SARS-CoV-2) — Bupyc, KOTOpbIN Npeogonen BuaoBoi ba-
pbep v cTan npuunHon 3abonesanuns yenoeeka ¢ 2019 roga (COrona Virus Disease 2019, COVID-19). bepemeHHble XeH-
LWMHBI MOTEHLManbHO NofaBepeHbl 6onee BbICOKOMY pucky 3apaxeHust SARS-CoV-2 no cpaBHEHWO ¢ HeOepEMEHHEIMM
KEHLLMHaMK COOTBETCTBYIOLLEN KOHTPOMBHON rpynbl. BepeMeHHOCTb Takke accoLMMpoBaHa C NOBbILLEHHLIM PUCKOM pas-
BuTusa Tshkenoro SARS-CoV-2, Bkntovas 3ab0neBaHuns AbIxaTeNbHOM CUCTEMBI, FOCNIMTaNM3aLUmMio B OTAENEHNE UHTEHCUB-
HOM Tepanuu N CMepTHOCTb, Jaxe nocre nonpaski Ha COMYTCTBYHOLIME (hakTopbl pucka. bonee Toro, AaHHbIE O BNUSHUM
Ha nokasaTenu Nnoaa, BKNKYas NpexaeBpeMeHHble poabl U NepuHaTarnbHy 3a601eBaeMoCTb, BCe LU NPOTUBOPEUMBBI.
Pwvick BepTukanbHoi nepegaym, To ecTb nepegayun SARS-CoV-2 oT MaTepu K Moy wi HOBOPOXXAEHHOMY, CHMTAETCS HN3-
KM, OAHAKO €CTb 4OKa3aTenbCTBa, YTO B NnaueHTe, MHduUMpoBaHHOM SARS-CoV-2, 1OCTaTOMHO YacTo OnpeaenstoTes
rMCTONATOoNorMYeckme NpuaHaku runonepgysnn 1 BocnaneHus nnaueHTsl. B atom 0630pe Mbl NpeacTaBuM UMetLLmecs
AaHHble 0 BNMsHUM MHekumn SARS-CoV-2 Ha pocT nnoga 1 reMoayHaMuKy MaTtepu.

KntoueBble cnoBa: nHgekuus SARS-CoV-2; COVID-19; pocT nnoaa; aonneporpadus MaTouHO! apTepum; gonnneporpa-
cusa nnoga
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List of abbreviation
SARS-CoV-2 - severe acute
coronavirus 2

respiratory syndrome

UVBF — umbilical vein blood flow
UVBF/AC - umbilical vein blood flow normalized for fetal
abdominal circumference

HIGHLIGHTS KNIOYEBBIE MOJIOXEHUA

SARS-CoV-2 virus induce changes in the placenta, mainly characterized
by hypoperfusion and inflammation

These placenta changes do not seem associated with changes in fetal
growth and hemodynamics

Women experiencing SARS-CoV-2 infection should be reassured of the
low risk of adverse perinatal outcome

An intensive fetal surveillance should be considered when other
pregnancy complications are present in addition to COVID 19 infection

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection started and spread from the end
0f2019 and up to now is still a major issue of concern for
Public Health, with a daily worldwide increase of new
cases of infection that may require admission to hospital
and or to intensive care unit, and deaths' [1, 2].

Pregnancy has been reported to be an independent
risk factor for adverse outcomes in women with SARS-
CoV-2 infection, especially if other co-morbidities,
such as diabetes or pre-eclampsia co-exist. The peculiar
changes occurring in the cardiorespiratory system
during pregnancy may be partially responsible for
the increased burden of maternal morbidities observed
in these women when compared to the non-pregnant
general population [3-5].

SARS-CoV-2 infection has been reported to
potentially affect the placenta. There is an increasing
number of reports showing a high prevalence of placental
related to hypoperfusion and inflammation in women
with SARS-CoV-2 infection when compared to control
pregnant population women [6-10]. The potential
association between SARS-CoV-2 and impaired
placental function is crucial because it might lead to
changes in fetal growth, hemodynamic decompensation
and increased risk of perinatal mortality and morbidity.

The objective of this review is to quantify the effects
of SARS-CoV-2 infection on placental changes, fetal
growth, and hemodynamics during pregnancy.

PLACENTAL CHANGES

The findings from our systematic review showed
that a large proportion of pregnancies complicated by
SARS-CoV-2 infection have placental histopathological
abnormalities consistent with placental inflammation
and hypoperfusion, while only about 17.4% of these
pregnancies showed no placental anomalies. Sub-group
analyses according to the presence of maternal

Bupyc SARS-CoV-2 Bbi3blBaeT M3MEHEHMS NNALIEHTbI, KOTOPbIE B OC-
HOBHOM XapaKTepu3ytoTcsi runonepdy3aneii 1 BocnaneHnem

OTHN M3MEHEHVS nnavyeHTbl, No-BMAMMOMY, HE acCOLMMPOBaHbI C N3Me-
HEeHnAMK pocTa nnoaa n remoanHaMukn

BepemeHHbIM eHumHam ¢ SARS-CoV-2 nHdekumel Heobxoanmo aatb
NHhOPMALMIO O HU3KOM pUCKe HeBNAroMPUSITHBIX NEpPUHaTaNbHbIX UCXOZ0B

Mpy HanU4MM [pYTUX OCTIOKHEHUI GEPEMEHHOCTY CneflyeT
PacCMOTPETb BO3MOXHOCTb MHTEHCUBHOTO HabMiOAEHNS 33 NOSOM

symptoms or high-risk pregnancy showed similar
results with the large majority of placenta from women
with SARS-CoV-2 infection in pregnancy [11].

The recently reported association between SARS-
CoV-2 infection in pregnancy and stillbirth questions
whether the placenta can be a targeted host to viral
infection. A population study from the United Kingdom,
including more than 3000 pregnancies with laboratory
confirmed SARS-CoV-2 infection, reported that stillbirth
was significantly more common in women when
compared to those without the infection (8.5 per 1000 vs
3.4 per 1000) with an adjusted odds ratio of 2.21 (95%
confidence interval 1.58-3.11; p <0.001) [12].

It has been shown that the COVID-19 virus enters
into human cells by interacting with the angiotensin-
converting-enzyme receptor and there is evidence that
the concentrations of these receptors are increased
in the pregnant uterus and placenta [11]. These findings
have been subsequently confirmed by the increased
prevalence of signs of decidual arteriopathy in the placenta
of infected pregnant women, demonstrating a link
between infection and impaired placental function. The
potential mechanisms responsible for the higher risk
of fetal death in the pregnancies may be explained on
the basis of a direct effect of the virus on the placenta,
inducing inflammation and necrosis or, alternatively, to
a secondary effect due to placenta hypoperfusion induced
by the compromised hemodynamic status of the mother.
The results from this systematic review showed
a high rate of maternal and fetal vascular malperfusion,
associated with acute and chronic inflammatory
pathology, potentially linking the observed increased
risk of stillbirth with placental anomalies.

EFFECTS ON FETAL GROWTH
The Royal College of Obstetricians and Gynecologists
(RCOG) recommends that pregnant women recovering

' Centers for Disease Control and Prevention (CDC) Data on COVID-19 during pregnancy: weekly COVID-19 pregnancy data (2021).
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html. Accessed Aug 3%, 2021.
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FIG. 1. Box-whisker plots of head circumference (A), and estimated fetal weight (B): z value in SARS-CoV-2 affected mothers
and in control group in the second trimester, and at 35-38 weeks. (Diagram based on data from [13].)

PUC. 1. T'paduku oxpyxHOCTH roioBbl (A) 1 pacueTHON Macchl miona (B): 3Hauenue z y marepeii, nHGUIUpOBaHHBIX SARS-
CoV-2, 1 B KOHTPOJILHOM I'pyIIIe BO BTOPOM TPUMECTpPE U Ha cpokax 35-38 Henenb. (JJnarpamMma nocTpoeHa 1o JaHHeM [13].)

from SARS-CoV-2 infection should be offered a growth
scan, and at least a fetal growth scan, approximately
14 days after recovering from the illness (or > 21 days
from prior fetal biometry ultrasound), unless there is
a pre-existing clinical reason for an earlier scan. This
suggests that these pregnancies might theoretically be at
a higher risk of fetal growth restriction?.

Despite this, there is still a substantial lack of evidence
on the actual role of SARS-CoV-2 infection in affecting
fetal growth. We have previously reported [13] that,
in women with mildly symptomatic infection, there was
no difference in estimated fetal weight and fetal growth
velocity in pregnancies complicated by Sars-CoV-2
infection compared to those not. However, this study
was hampered by the small sample size, lack of severely
symptomatic cases and heterogeneity in the gestational
age at infection. Figure 1 shows the absence of effects on
the z value (i.e., the number of standard deviations that
the value differs from the expected mean for gestation)
on head circumference and the estimated fetal weight
in women experiencing SARS-CoV-2 infection.

Despite the absence of evident changes in fetal
growth, it should be considered that maternal vascular
hypoperfusion is potentially associated with a higher risk
of impaired placental function, and stillbirth. Therefore,
particular care may be necessary in pregnancies, and
particularly those associated with other risk factors.

HEMODYNAMIC EFFECTS

A significant proportion of women with SARS-Cov-2
infection in pregnancy show placental histopathological
abnormalities suggesting placental hypoperfusion and

inflammation. Doppler ultrasonography is considered
a reliable technique to evaluate hemodynamic changes
in fetal and maternal circulation. We therefore tested
whether SARS-CoV-2 infection can alter in maternal and
fetal Dopplers [13]. There was no difference in either
mean uterine artery, umbilical and middle cerebral artery
pulsatility index and cerebral placental ratio z-scores
[14] between pregnancies complicated and those not
complicated by SARS-CoV-2 infection (Fig. 2).

We recently hypothesized that placental changes due
to COVID-19 infection may lead to impaired umbilical
vein blood flow (UVBF) and subsequent fetal cardiac
remodeling [15]. The objective was to compare the UVBF
and fetal cardiac function in pregnancies complicated
and in those not complicated by COVID-19 infection
in a prospective case-control study of consecutive
pregnancies complicated by COVID-19 infection during
the second half of pregnancy matched with unaffected
women.

Measurements of UVBF normalized for fetal
abdominal circumference (UVBF/AC), the atrial area
(AA) and ventricular sphericity indices (SI) were
assessed and compared between the two study groups.
There was no difference in UVBF/AC values. Likewise,
there was no difference in the left and right AA and SI
suggesting that pregnancies complicated by COVID-19
infection showed no reduction in UVBF and are not at
higher risk of cardiac remodeling.

CONCLUSION

In the management of pregnancies complicated by
SARS-CoV-2 infection there is still debate as to whether

2 Royal College of Obstetricians and Gynaecologists. Coronavirus (COVID-19) Infection in Pregnancy Information for healthcare professionals
Version 13: Published Friday 19 February 2021 https://www.rcog.org.uk/ Accessed Aug 6, 2021.
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FIG. 2. Box-whisker plots of uterine artery pulsatility index (A) and cerebral placental ratio (B): z value in SARS-CoV-2 affected
mothers and in control group in the second trimester and at 35-38 weeks. (Diagram based on data from [14].)

PUC. 2. I'paduxu mynpcarimoHHOrO MHAEKCAa B MaTOYHOH aprepuu (A) M lepeOpo-maneHTapHoro otHoueHus (B): 3Have-
HHe z y Matepeil, uHduupoBanHbx SARS-CoV-2, U B KOHTPOIBHOH IpyIIe BO BTOPOM TPUMECTPE U Ha cpokax 35—38 Henenb.

(JlnarpaMma HOCTpo€eHa IO JaHHBIM [14].)

Note: PI — pulsatility index. CPR — cerebral placental ratio.

Mpumeyanme: M - nynbcaumorHsIn nHaekce. LIMO — uepebpo-nnaleHTapHoe OTHOLLEHVE.

more frequent fetal surveillance should be applied to these
women or whether they should be followed in the standard
manner. The data reported in this review provide
no evidence that a policy of serial ultrasonography scans
to assess the velocity of fetal growth is necessary in view
of the lack of association between infection and impaired
fetal growth. Furthermore, in women with SARS-
CoV-2 infection the risk of stillbirth has been reported
to be not significantly different from that of the control
pregnant population. Consequently, women with SARS-
CoV-2 infection should be reassured of the low risk
of experiencing adverse fetal outcomes. This concept
should be emphasised since there is evidence that
pregnant women with SARS-CoV-2 infection showed
increased levels of anxiety due to the specific concerns
about the potential negative effect of infection on their
fetus and newborn [16].
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Lung ultrasound in COVID-19 pregnancies:
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Abstract

Lung ultrasound has been recognized as a valid imaging method for diagnosing and monitoring COVID-19 pneumonia
in pregnant women. The present review aimed to summarize the main findings reported in the literature and international
guidelines on the role of lung ultrasound in the care of pregnant women affected by COVID-19. A search strategy was
developed and applied to PubMed, Scopus, Web of Science and EMBASE to identify previous papers reporting the utility
of ultrasound in diagnosing and monitoring COVID-19 pneumonia. The search retrieved 369 articles and 23 of these were
selected for analysis. The articles mainly focused on the definition of the procedure, development of training programs
for obstetricians managing pregnant women with suspicion of COVID-19 and definition of scoring systems. The clinical
applications of lung ultrasound in this setting have also been described. This review could encourage obstetricians to learn
lung ultrasound to use during critical events like a pandemic.
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AHHOTauusA

YnbTpassykosoe uccrieqosaHue (Y3WM) nerkux npusHaHo 0BOCHOBAHHbIM METOAOM WCCMELOBaHUS AN OUarHOCTMKM
1 MoHUTOpPUHra nHeBMoHUM npu COVID-19 y 6epemeHHbIX xeHLmH. Llenbto HacToswwero 063opa sensetca 06o6bLieHne
OCHOBHbIX Pe3ynbTaToB UCCNeA0BaHuUA, NPeaCTaBNeHHbIX B NUTEpaType U MeXZyHapOoOHbIX PYKOBOACTBax 0 pomu Y3U
nerkux B HabogeHnn 6epemeHHbIX xeHwwuH ¢ COVID-19. ina ot6opa onybrnukoBaHHbIX cTaten 06 ucnonbaosaHun Y3W
O ANarHoCTUKM W MOHMTOpUHra nHeBMoHuKM npu COVID-19 6bina paspaboTtaHa cTpaTers noucka, kotopast npuMeHeHa
B PubMed, Scopus, Web of Science 1 EMBASE. B pesynbTaTte noucka HaiigeHo 369 ctateit, 23 13 KOTOpbIX BblbpaHbl Ans
aHanuaa. B 0CHOBHOM CTaTbi MOCBSLLEHbI ONUCAHMIO TEXHUKW NpoBedeHus Y3W nerkux, paspaboTke nporpamm obyyeHus
akyLlepoB, BeayLmx HabnoaeHre 3a GepemeHHbIMM ¢ nogospeHnemM Ha COVID-19, u paspaboTke BanmbHbIX CUCTEM OLLEH-
KW pesynbTaToB UcCrnefoBaHus. Takke onucaHa KIuHUYeckas npumeHumocTb Y3W nerkux B aTux ycnosusx. MNpeacrasne-
HbI 0630p MOXET NOBYAMTb aKyLLEpOB U3y4aTb METOAWKY NPOBEAEHUS U UHTEpNpeTaLmmn Y 3U nerkux — MeToauky, kotopas
MOXET 1CMOMNb30BaThCA B TAKUX KPUTUYECKUX YCIIOBUSX, KaK NaHAEMMS.
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HIGHLIGHTS KNOYEBBIE MNONOXEHUA

Lung ultrasound could play an essential role in the management
of COVID-19 pneumonia in pregnant women.

Pneumologists use lung ultrasound to detect pulmonary consolidations
with high sensitivity and specificity.

There are few data in the literature about the use of lung ultrasound
in COVID-19 pregnant women.

With the patient in a supine position, the ultrasound examiner can simply
move the probe from the abdomen to the chest, scanning the anterior
and lateral areas of the thorax.

Lung ultrasound is a rapid, low-cost, safe and bed-side method
for pregnant women.

Lung ultrasound is an easily learnable method that could be taught all
over the world.

To identify a standardized approach, different image scoring systems
have been proposed.

In developing areas like low- and middle-income countries, ultrasound
may be the only useful radiological service.

At the outbreak of the COrona VIrus Disease 2019
(COVID-19) pandemic, the scientific community needed
to evaluate the severity of lung involvement rapidly
and in a standardized way. Even if chest computed
tomography (CT) is the best imaging method in the
diagnosis of COVID-19 infection, lung ultrasound (LUS)
was quickly recognized as a tool for the diagnosis and
monitoring of pneumonia [1]. In recent years, LUS has
gained a diagnostic role in acutely dyspneic patients [2].

Pneumologists use LUS to detect pulmonary
consolidations with high sensitivity and specificity,
to study chronic obstructive disease, asthma, pulmonary
embolism and pneumothorax, with a positive predictive
value ranging from 83 to 100% [3, 4]. In the pediatric
fields, LUS is also used to detect typical acute
respiratory distress syndrome patterns of bilateral diffuse
loss of aeration, as well as several other respiratory
conditions, including the commonest disorders like
pneumonia and bronchiolitis [5, 6]. LUS examination
represents a substitute for chest radiography or CT since
it is practical, reliable, cost-effective, and safe.

Ultrasound examination can be carried out at the bedside
avoiding unnecessary movement and risks for clinicians.
These advantages are more important for vulnerable
patients, such as pregnant women. Physiological changes
during pregnancy have a significant impact on the immune
system, respiratory system, cardiovascular function, and
coagulation: these may have effects on COVID-19 disease
progression and lung involvement.

In the literature, there are few reviews and case
reports about the role of LUS in evaluating COVID-19
disease in pregnant women. The current review aims
to summarize the main findings reported in both literature
and international guidelines on this role.

28

YnbTpa3sByKkoBOe UCCReS0BaHNE NErKUX MOXET UrpaTh BaxHYI0 posib
B Jle4eHnn nHeBMoHun npy COVID-19 y 6epemeHHbIX.

[TynbMOHOMOM NPUMEHSAIOT YNbTPA3BYKOBOE MCCMENoBaHNE Nerkux Ans
0OHapyXeHNs! yNNOTHEHWS NEr0YHOM TKaHM C BbICOKOW YyBCTBUTENBHO-
CTbH 1 CNELMBUYHOCTBHO.

B nutepatype Mano AaHHbIX 06 MCMONb30BaHUN YNbTPa3BYKOBOTO WC-
cnepoBaHus nerkux y 6epemeHHbix ¢ COVID-19.

B nonoxeHwn nauueHTa nexa Ha CnnHe cneuuanmet no YyNbTpasByKoBO-
My 1ccrneaoBaHNo MOXET NPOCTO NEPEMECTUTb AaT4KK C 6pl0LIJHOI7I nosno-
CTW Ha rPYAHYI0 KNETKY, CKaHUpyA ee nepeaHon 1 60KOByl0 obnactu.

YnbTpa3ByKoBOE MCCIeL0BaHNE NIErkux — 310 ObICTPbINA, HEAOPOroM
1 6e3onacHbIn MeTog Anst 6ePEMEHHbIX KEHLUMH, KOTOPbIA MOXET UC-
Morb30BaThCS Y MOCTENM NaLWEHTa.

YnbTpa3sByKoBOe UCCMe[0BaHME NETKX — 3TO METOZ, JIErkoro 0byyeHus,
KOTOPOMY MOXHO Hay4uTb BO BCEM MUPE.

Ons onpeneneHna CtaHa4apTU3MPOBaHHOIO Noaxoda npeanoxeHbl pas-
NWYHble GannbHbIe CUCTEMbI OLIeHKKN I/1306pa)KeHVII;1.

B cTpaHax ¢ H13kuM 1 CpeaHUM YpOBHEM [0X04a ynbTpa3BykoBoeE
1CcCnenoBaHne MOXET ObiTb €AMHCTBEHHBIM MONE3HLIM METOAOM Auar-
HOCTUKN.

METHODS

Review of the literature

A search strategy was developed and applied
to PubMed, Scopus, Web of Science and EMBASE
to identify previous studies reporting LUS as a tool for
diagnosis of pregnant women with COVID-19. We
used the following words for selection “covid” and
“pregnancy” and “lung ultrasound”, “lung ultrasound” and
“pregnancy”, “lung ultrasound” and “pregnant women”.

RESULTS

The search retrieved 369 articles, a selection from
abstracts and full texts, yielded 23 publications. We
found one prospective study, one retrospective study,
three reviews, two case series, five case reports, nine
letters, and one guideline. We divided the selected papers
into three main subgroups: definition of the procedure,
training program, score systems and clinical applications.

Definition of the procedure

Many authors described how to perform LUS
in different settings (i.e. obstetrics, emergency,
paediatrics). For example, at Fondazione Policlinico
Universitario Agostino Gemelli, IRCCS, Rome, Italy,
a practical approach has been proposed for obstetricians
and gynaecologists to manage pregnant women
during the COVID-19 pandemic. Obstetricians and
gynaecologists represent a category of clinicians who
use ultrasound during their routine practice, and it would
be easy for them to extend the examination to the lungs.
Therefore, LUS can be considered as an ‘extension’ of the
obstetric abdominal ultrasound evaluation. Both linear
and convex probes can be used, but linear ones are better
for evaluating details of the pleural line and subpleural
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space due to their high frequencies and resolution. With
the patient in a supine position, the ultrasound examiner
can simply move the probe from the abdomen to the chest,
scanning the anterior and lateral areas of the thorax [6].

The examination of the lung should include
the whole pulmonary area, from basal to upper zones
of the thorax. Four vertical lines (right mid-axillary
line, right parasternal line, left parasternal line, left mid-
axillary line) can be followed to perform a systematic
examination. The next step is to scan the posterior
paravertebral surface of the thorax with the patient
in a sitting or lateral position [7].

M. Yassa et al. also described how to perform the LUS
on pregnant women: for each patient fourteen areas (3
posterior, 2 lateral, and 2 anterior) were scanned for at
least 10 seconds [8].

The exam was performed in supine, right-sided and
left-sided positions. Where applicable, scanning from
the intercostal space is preferred.

G. Soldati et al. proposed the same standard sequence
of evaluations of fourteen areas (3 posterior, 2 lateral, and
2 anterior), using landmarks on chest anatomic lines [9].

For a patient able to maintain the sitting position
the sequence includes: right basal on the paravertebral line
above the curtain sign; right middle on the paravertebral
line at the inferior angle of the shoulder blade; right upper
on the paravertebral line at the spine of the shoulder blade;
left basal on the paravertebral line above the curtain sign;
left middle on the paravertebral line at the inferior angle
of the shoulder blade; left upper on the paravertebral
line at the spine of the shoulder blade; right basal on
the midaxillary line below the internipple line; right upper
on the midaxillary line above the internipple line; left
basal on the midaxillary line below the internipple line;
left upper on the midaxillary line above the internipple
line; right basal on the midclavicular line below
the internipple line; right upper on the midclavicular line
above the internipple line; left basal on the midclavicular
line below the internipple line; and left upper on
the midclavicular line above the internipple line.

Development of training program. One single

experience

To date, only one standardized training experience
has been reported. a research team in Rome, Italy,
developed a specific single day training program
to provide gynaecologists and obstetricians, already skilled
in ultrasound examination, with the theoretical background
for the recognition of the main LUS patterns. The program
design was presented to the COVID-19 Research Ethical
Committee who evaluated and approved the project
[10]. The teachers were two pneumologists and one
paediatrician skilled in LUS. They all have more than 10
years of experience in LUS practice, research and teaching.
The teaching program is available on a dedicated website'.

AKYWEPCTBO

The training program consisted of three phases:
a phase 1 of 15 minutes pre-test, including 10 ultrasound
video clips submitted to 11 learners. Each video showed
normal (pattern = 1) or typical pathological (patterns =
2-6) lung ultrasound patterns; phase 2 consisted
of a theoretical lesson on LUS findings both normal
and pathological; phase 3 consisted of 15 minutes post-
test to verify the knowledge acquired. During post-test
analysis, the ultrasound patterns were divided into two
groups (pattern 1 = normal and patterns 2—6 = abnormal),
8/10 participants correctly discriminated normal from
pathological patterns in all cases, 2/10 in 90% of cases,
and 1/10 in 80% of cases. This experience is a useful
preliminary step for teaching theoretical LUS skills [10].

During the COVID-19 emergency the University
Centre for International Solidarity of Universita
Cattolica, in Rome, (CESI) and Fondazione Policlinico
Universitario A. Gemelli, IRCCS, in Rome, promoted
a distance learning project called “Fast lung ultrasound
teaching program beyond Europe during COVID-19
pandemic: Africa’s reality”. Ten doctors, together with
physicists and engineers from the University of Trento,
prepared a training protocol to support doctors and
health care workers in Africa in the use of LUS. The
ultrasound equipment, available in many African
hospitals to monitor pregnant women, can be converted
into a COVID-19 detector?.

Interpretation of the images. Score systems

To identify a standardized approach, different image
scoring systems have been proposed. In a normal lung,
at ultrasound examination, the pleura appears as a highly
hyperechoic horizontal line (pleural line) and hyperechoic,
parallel, horizontal artifacts (‘A-lines’) are visible [11].
A-lines indicate normal inflated peripheral lungs if
combined with the ‘sliding’ of the pleural line [12].

In the cases of viral pneumonia, interstitial lung
disease, pulmonary fibrosis, pulmonary oedema, lung
deflation, or lung contusion, different shapes and lengths
of vertical artifacts, called B-lines, are generated [13].
Another typical pattern of viral pneumonia is the “white
lung”, where white is visible, and the pleural line is
irregular and thickened. The distribution of the white area
can be monofocal or multifocal, patchy, surrounded by
spared areas and with no gravitational distribution. This
pattern is common during the early stage of COVID-19
when no A or B-lines are visible [ 12]. If any consolidation
(hypoechoic areas) appears, there is loss of lung aeration
and a transition of these areas towards acoustic properties
like soft tissue. Below these irregular hypoechoic areas,
vertical artifacts are generally found [14].

A standardized approach to optimize the use
of LUS in patients with COVID-19 has been proposed.
In the setting of COVID-19, wireless transducers
and tablets represent the most appropriate ultrasound

! https://covid19.disi.unitn.it/iclusdb/login

2 https://centridiateneo.unicatt.it/solidarieta-internazionale-studi-e-ricerche-fast-lung-ultrasound-teaching-program
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FIG. Lung ultrasound imaging and the scoring system (A-D). (A) Score 0: a regular pleural line (blue arrow) and A-lines (black
arrows); (B) Score 1: an irregular pleural line (blue arrow) and an isolated B-line (red arrow); (C) Score 2: an irregular pleural line
(blue arrow), multiple B-lines (red arrows), and consolidations (yellow arrow); (D) Score 3: an irregular pleural line (blue arrow),
large area of white lung (white arrow) and subpleural consolidations (yellow arrow).

PUC. VnsrpassykoBoe wcciiemoBaHne JIeTKUX M OammbHas cucteMa (A-D). (A) 0 GayutoB: HempephIBHAS TIEBPAIbHAS JTHHHUSL
(roy0as cTpenka) u A-muHuu (depHbie cTpenkn); (B) 1 6amn: mpepbIBUCTas TUIEBpabHAS TUHUS (CHHSS CTPEKa) U eIUHUYHAS
B-nunus (kpacHas crpenka); (C) 2 6amna: npepbIBUCTas TUICBPaIbHAS JTMHUS (CHHSAS CTpeJKa), MHO)KECTBO B-nuHuit (kpacHbie
CTpeNKK) U KOHcomumanms (kentas crpenka); (D) 3 Oanna: mpepbiBUCTas TUICBpaibHAs TUHUS (CUHSISL CTpeIiKa), OOJbIION yya-
cTOK Oernoro sierkoro (Oenast crpenka) U cyOruieBpaibHas KOHCOMUAAIHS (KENTas CTPEIIKa).

equipment because they can be wrapped in single-use
plastic covers, reducing the risk of contamination.
If these devices are unavailable, portable ones can
be used, although maximum care for sterilization is
necessary. The authors realized an easy score system
to evaluate lung involvement of COVID-19 patients: for
each of the 14 areas evaluated the ultrasound examiner
writes the highest score obtained [9]:

30

Score 0: If you can see a continuous and regular
pleural line with horizontal artifacts, referred to as
A-lines (Figure A).

Score 1: If the pleural line is indented and there
are visible vertical areas (linked to local changes)

referred to as B-lines. Vertical artifacts, resulting
in the so-called sonographic interstitial syndrome
(SIS) are indicative of a hyperdense pre-consolidated
lung state (Figure B).

Score 2: If the pleural line is broken and there are
consolidated areas due to the loss of acration, with
associated areas of white, and with air still present;
this condition is called white lung (Figure C).

Score 3: If there are largely extended parts of white
lung (Figure D) [9].

In recent years, other authors have proposed similar

scores. According to Q. Deng et al each zone was
scored as follows: a normal lung pattern with normal
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lung sliding with A-lines or fewer than two isolated
B-lines was scored as 0; the presence of 3 or more
well-spaced B-lines presented in a single intercostal
space was scored as 1; the presence of crowded B-lines
(more than 50% range in a view) with or without
consolidation limited to the subpleural space was scored
as 2; the presence of confluent B-lines (approaching
100% range in a view) or a tissue pattern with dynamic
air bronchogram, defined as lung consolidation, was
scored as 3 [15]. The most severe ultrasound finding
can be considered representative of the entire zone.
In the same way, L. Ji et al. used the following scores
in line with previous studies: score 0: well-spaced
B-lines < 3; score 1: well-spaced B-lines > 3; score 2:
multiple coalescent B-lines; score 3: lung consolidation
[16]. The pleural line was quantitatively scored as
follows: score 0: normal; score 1: irregular pleural line;
score 2: blurred pleural line [16] (table).
Accordingtoavailableevidence, suspiciousultrasound
findings, even not specific, for COVID-19 pneumonia are
the presence of alterations of pleural line and SIS with
patchy, bilateral distribution in symptomatic patients;
white lung with patchy, bilateral distribution associated
or not with small subpleural consolidations. SIS with
homogeneous bilateral distribution without spared areas
and regular, bright, vertical artifacts with gravitational
distribution, is suggestive of cardiogenic pulmonary
oedema. Moreover, large, unilateral consolidations, as
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well as large pleural effusions, are patterns usually not
compatible with COVID-19 pneumonia [17, 18].

Clinical applications

No prospective studies have been published
describing the impact of LUS in the management
of pregnant women affected by COVID-19. In
a small series of patients, LUS has been used in this
management. The authors assessed lung involvement
of four pregnant patients on admission to hospital
and during disease. The advantage of LUS is that it
is radiation-free, and therefore can be used as the first
diagnostic step before chest X-ray or CT scan [19].

Last year, M.G. Porpora et al. evaluated the role
of LUS in the decision-making process, studying
the correlation between LUS score and CT score carried
out after delivery, which strengthens the reliability
of LUS as an alternative diagnostic method to CT
in pregnant women [20]. Chest CT was performed after
delivery in patients with high LUS score or persistent
respiratory symptoms and showed a score up to 4 with
an involvement <10% in five cases, a score between 5
and 8 with involvement of 10-25% in three women,
while in the patients with a LUS score of 23, CT showed
60-70% lung involvement with a score of 16. Even if
the CT findings were more precise than LUS in defining
pulmonary impairment, these results suggest a positive
correlation between LUS and CT [20].

Table. Score systems for evaluating ultrasound of the lungs
Ta6nuua. Cuctembl 6annbHON OLeHKWN yNnbTPa3BYKOBOIro UccrieoBaHUA NErkux

Author. ref. / N° of areas Total
" explored / Konu- Score 0/ Score 1/ Score 2/ Score 3/ score /
AgTop,
Ne 4ecTBO uUccnemy- 0 6annoB 1 6ann 2 6anna 3 6anna Cymma
2 UICTOYHMKA
€MbIX 30H 6annos
Continuous and Pleural line is Pleural line is broken
regular pleural line with  indented with vertical with consolidated
; . Largely extended
horizontal artifacts, areas referred areas, and areas art of white 1ung /
referred to as A-lines / to as B-lines / of white / P 3Haqueana;?
Soldati G. [9] 12 HenpepbIBHas 1 poBHas [neBpanbHas [neBpanbHas nMHUs JACTb N1ErKoro 36
nneBpanbHas MMHUS  NIMHWS NpepbIBaeTCs MpepbLIBAETCS KOH-
npencTaBneHa
C rOpU3OHTaNbHbLIMM BEPTUKANbHO COMNUANPOBAHHBIMU
BenbiM LBeToM
apTtedaktamm — PacnonoXeHHbIMA  y4acTkamm 1 yyacTka-
A-nuHnaMu B-nuHnamm mu benoro LgeTa
Crowded B-lines Confluent B-lines
(>50% range in or a tissue pattern
T =3 well- spaced a view) with or without  with dynamic air
Normal lung sliding with . . [P
. . B-lines presented in  consolidation limited to bronchogram,
A-lines or <2 isolated : . .
. asingle intercostal  the subpleural space /  defined as lung
B-lines / HopmanbHoe . -
space / MHoxecTBo B-nunnin - consolidation / Crin-
Deng Q. [21] 8 [DBWKEHWe nerkux o 24
>3 yeTko pasgeneH-  (>50% B 30He uccne-  Barowmecs B-nuuum
€ A-NIMHUAMN 1NN N
HbIX B-nuHWiA, npeg-  [OBaHWS) C KOHCOMM- W PUCYHOK TKaHM
<2 130MMpPOBaHHbLIMM , . ;
CTaBMEHHbIX B OAHOM  [ALMEN, OFPaHNYEHHON  C AMHAMU4eCcKom
B-nuunamm .
mexpebepbe cybnnesparnbHbiM - BO3AYLLHOM BpOHX0-
MPOCTPAHCTBOM UMM~ TPaMMOVA — KOHCO-
6e3 Hee nupaumst
Well-spaced B-lines <3/ Well-spaced B-lines Multiple .coalescent Lung
. 23 / YeTko OTAENEH- B-lines / e
JiL. [16] 12 YeTKo OTAENEHHbIe Apyr H consolidation / 36
oT f1pyra BNk <3 Hbl€ ApYr OT Apyra €CKOMbKO CrnBato- KoHconugalys
B-nuHum =3 wmxes B-nunmn
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CT and LUS images of 39 pregnant patients were
retrospectively collected and compared by Q. Deng et
al. [21]. Quantitative LUS scores correlated highly with
chest CT findings and could effectively evaluate lung
lesions in pregnant women. Pearson correlation analysis
revealed high correlation on admission (r = 0.793,
p <0.01) between LUS and CT. Some authors proposed
an approach to manage admission of pregnant women
to hospital when COVID-19 is suspected (fever, dry
cough, and dyspnea) [22].

Patients should undergo LUS to define subsequent
diagnostic/therapeutic steps. In most cases, pregnant
women have a normal LUS pattern, while, in advanced
pregnancy, a mild, posterior, bilateral, basal, homogenous
SIS could be detectable for volume reduction of inferior
lung lobes.

If LUS findings show patchy, bilateral SIS
with or without small patchy, bilateral, subpleural
consolidations, patients must isolate until the results
of microbiological tests (both nasal/throat swab
and rapid serologic tests). If LUS does not indicate
COVID-19 lung involvement, arterial blood gases
(ABG) must be evaluated. When PaO2/FiO2 ratio is
<400, patients should be isolated, until microbiological
test results (both nasal/throat swab and rapid serologic
tests) are obtained. a positive result of these tests
requires hospitalization and isolation. If microbiological
tests are both negative, a chest X-ray is necessary.
In case of both LUS with no signs of COVID-19
pneumonia and normal gas exchanges with PaO2/Fi02
> 400, pregnant women undergo maternal and fetal
monitoring until microbiological test results. If both
microbiological tests are negative, the patient should be
isolated at home, maintaining contact either in the case
of worsening symptoms requiring hospital admission or
in the case of mild and stable symptoms, waiting for
the results of the second Sars-CoV-2 swab test.

In the literature there are other non-systematic
pictorial reviews whose authors postulated that LUS
should be the first-choice imaging method in pregnant
women suspected of having COVID-19 infection [8].
A. Giannini et al. used LUS to evaluate the progression
of disease in pregnant women affected by COVID-19
pneumonia and they suggested the additional use
of LUS in routine lung ultrasonography aimed at
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tracking the evolution of the disease [23]. In contrast, M.
Sperandeo et al. considered the use of LUS in COVID-19
pneumonia restricted and confusing, because of the
nonspecific findings that may be misleading [24].

DISCUSSION

LUS has been demonstrated to be an accurate imaging
method to detect pulmonary and pleural conditions and
evaluate lung involvement and its evolution in pregnant
women affected by COVID-19. During pregnancy,
there is a need for rapid, low-cost, safe, and bed-side
assessment of the maternal lung in patients with suspected
coronavirus disease. Chest CT may be reserved for cases
where LUS is insufficient to answer the clinical question.
In addition, LUS results are immediately available to the
clinician, allowing decisions about the initial empirical
treatment and it is also an easily learnable tool.

In developing areas like low- and middle-income
countries, ultrasound may be the only useful radiological
service. During a pandemic, training is also fundamental
for the sustainability, quality, and reliability of this
method. LUS can be learned by a variety of medical
professionals, not just radiologists, to permit rapid
assessment and treatment in a variety of settings [25].

This narrative review demonstrated that LUS can be
used in a standardized way to detect lung involvement.
Little data is available in the literature on this topic. We
recognize that our study is a narrative review and not
a systematic review or metaanalysis, lacking important
requirements for quality control such as risk of bias,
quality assessment, and statistical analysis. However,
our goal was to provide an overview of the literature
on the new role of LUS in diagnosing pregnant women
affected by COVID-19 and to offer a strategy to manage
these patients.

CONCLUSION

The pandemic has taught us to reallocate our
resources, and to make the best use of our talents. LUS
is a promising imaging tool that can be used for pregnant
women with suspected COVID-19 pneumonia following
an initial fetal assessment. This review can encourage
obstetricians to learn LUS to be used during pandemics
and to provide more knowledge in this field. Other
prospective studies should be explored.

BKINA ABTOPOB

®. Mopo paspaborania Tu3aifH HCCIEAOBaHNUS, y4aCTBOBAJA B MH-
TepIpeTanuy JaHHBIX U Hamucanuu pyxomucu. [bx. beHemyue
NpOBOAMNA TOWCK M aHaIW3 HCTOYHMKOB IO TeMe o0030pa
U TOATOTOBHJIA TEKCT pykomucu K myonukanuu. [l. Byoncenco,
K. Jlanponsdo u @. MaciuuianHy y4acTBOBAIM B HHTEPIIPETALUN
IaHHBIX 1 Hanucanud Tekcta. Jpx. Cxambua u A.K. Tecta paspa-
60Tanu oOIIyI0 KOHIEHIUIO CTaThH, PYKOBOIMIH €€ HAaTUCAHHEM
U HECYT OTBETCTBEHHOCTH 32 KPHUTHUYECKHUI IEPECMOTP PyKOIHCH
Ha TPEAMET OCHOBHOTO HMHTEIIEKTYyalbHOTO coiepkaHus. Bce
aBTOPHI YYaCTBOBAIHM B OOCYKI€HUU U PEAAKTHPOBAHUU PAOOTHI.
Bce aBTOpBI 0700PUIIN OKOHYATENBHYIO BEPCUIO ITyOINKALIUH.
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Effects of COVID-19 on maternal anxiety
and depressive disease: a literature review

Ilenia Mappa™, Flavia Adalgisa Distefano, Giuseppe Rizzo
University of Rome Tor Vergata, Fondazione Policlinico Tor Vergata,
Division of Maternal Fetal Medicine, Ospedale Cristo Re
00167, Rome, Italy

Abstract

The coronavirus SARS-CoV-2 (COVID-19) infection is a public health emergency of international concern. Pandemics pose
a challenge to psychological resilience and can have an adverse impact on mental health. The impact of the ensuing social
isolation and loneliness imposed by quarantine along with the worries about the risks of the infection and its economic
fallout would appear likely to affect the mental health of the population. It has been reported that women are more likely
to experience anxiety and depression symptoms during COVID-19 than men. COVID-19 pandemic had a profound impact
on the level of anxiety and depression of pregnant women according to their basal level and pregnancy characteristics.
Antenatal mental disorders may be a risk factor for maternal mental health problems such as an increased likelihood of
postnatal depression and adverse obstetric and developmental outcomes. Effective coping strategies are associated with
better psychological wellbeing during the COVID-19 pandemic, including reduced anxiety and depression. The increased
risk of mental disorders due to COVID-19 requires policies to be developed to address prenatal and postpartum care to
promote maternal—child wellbeing outcomes.

Keywords: COVID-19; SARS-CoV-2; pregnancy; maternal anxiety; maternal depression; maternal mental health; maternal
mental disorders
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BnuaHue COVID-19 Ha TpEeBOXXHOCTb M AAENPECCUBHbLIE
paccTpoMcTBa y martepen: o63op nureparypbi

N. Manna™, ®.A. {ucredano, J{. Pumio
Yuueepcumem Poma Top Bepeama, Llenmpanvuas nonuxknunuka Top Bepeama,
omaoeneHue meouyurvl mamepu u niooa, I ocnumane Kpucmo Pe
00167, Pum, Umanus

AHHOTauus

WHdekuns, Bbi3BaHHas kopoHaBupycom SARS-CoV-2 (COVID-19), npeacraBnsieT coboi Ype3BblYalHyo CUTYaLMio
B 06nacTu 0bLyeCTBEHHOMO 34paBOOXPaHEHMS, MMEIOLLYI0 MeXaYHapoaHoe 3HaveHue. Mangemun 6pocatoT BbI30B Ncu-
XONOr1YeCKoN YCTOMYMBOCTM U MOTYT OTPULIATENBHO CKa3aTbCsA Ha NCUXMYECKOM 3A0POBbeE. 10CneacTBUS CoLmManbHOM
N30MALMN 1 OOMHOYECTBA, BbI3BAHHbIE KAPAHTUHOM, HAps4y C ONaceHUsMU MO NOBOAY pUCKa MHAEKLMM 1 ee SKOHOMM-
YeCKuX NOCNeLCTBUI, BEPOSTHO, OKa3bIBaOT BNUSIHUE Ha NCUXMYECKoe 3A0p0Bbe HaceneHns. CoobLyaeTcs, UTo XeHLu-
Hbl YaLle, YEM MYXUMHBI, UCTIbITLIBAIOT CUMNTOMbI TPEBOMM 1 Aenpeccui Bo Bpems naHaemmun COVID-19. BoipaxeHHbIN
achekt nangemms COVID-19 okasana Ha ypoBEHb TPEBOXHOCTU M Aenpeccun 6epeMeHHBIX XEHLWMH B 3aBUCUMOCTH
0T ux 6a3anbHON TPEBOXHOCTM M 0CODEHHOCTEN TeueHUst GepeMeHHOCTU. [LopOAOoBbIE NMCUXMYECKME PACCTPONCTBA MOTYT
ObITb PaKTOPOM puCKa BO3HUKHOBEHWS NPOBEM C NCUMXMYECKUM 300POBbEM MATEPH, TaKUX Kak MOBbILEHHAs BEPOAT-
HOCTb MOCNEePOOOBOM AENPECCUM U aKYLIEPCKMX OCMOXHEHWA, a TaKkKe HapyLeHWid passuTust nnoda. dGeKTUBHbIE
CTpaTerMm nNpeodoneHns CBA3aHbl C yNyyleHUeM ncmxonorndeckoro Gnarononyyns Bo Bpems naHgemun COVID-19,
BKITOYAS CHUXEHWE TPEBOXHOCTU 1 Aenpeccint. MNOBbILLEHHbIA PUCK NCUXMYECKUX pacCTPOCTB u3-3a COVID-19 Tpeby-
eT paspaboTku nporpamm ans obecneyeHns 4OPOLOBOroO U NOCNEPOJOBOro YX0Aa C Lenbto yny4weHus 6narononyyns
maTepu 1 pebeHka.

KntoueBble cnoa: COVID-19; SARS-CoV-2; 6epeMeHHOCTb; TPEBOXKHOCTb Y MaTEpPEN; AENPECCHs Y MaTepent; ncuxuye-
CKOe 3[0P0Bbe MaTepu; NCUXMYECKOe PacCcTPOMCTBO MaTepy

Py6puku MeSH:

BEPEMEHHOCTW OCNOXHEHWA MHOEKLUMOHHBIE — AMATHOCTUKA

BEPEMEHHOCTW OCNOXHEHWA MHOEKLIMOHHBIE - NCUXONOrnA

COVID-19 - ANATHOCTWKA

COVID-19 - OCNIOXHEHWA

TPEBOIM COCTOAHWE — NPOOUNAKTUKA N KOHTPOI1b

TPEBOI'M COCTOAHWE - 3TKONOrnA

[AEMPECCUA NOCNEPOAOBAA — MPOGUNAKTKA N KOHTPOIb

AEMPECCUA NOCNEPOAOBAA - 3TKONOrnA
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Cl - confidence interval
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SARS - severe acute respiratory syndrome

SARS-CoV-2 - severe acute respiratory syndrome corona-
virus 2

STAI - state-trait anxiety inventory

HIGHLIGHTS KIOYEBBIE NONOXEHUA

The COVID-19 outbreak has a major psychological impact on pregnant
women

SARS-CoV-2 induces anxiety in 77% of pregnant women
Anxiety is more frequent in pregnancies with a higher level of education

Anxiety is more frequent in women unfavorable to COVID-19
vaccination

One in three pregnant women experience depression during
the pandemic

The coronavirus 2019-nCoV (COrona VIrus Disease
2019, COVID-19) infection is a public health emergency
of international concern in which a coronavirus has been
identified as the cause of an outbreak of respiratory illness.
It was first detected in Wuhan, China [1], spreading
rapidly to other countries worldwide [2, 3]. On the 11%
of March 2020, the World Health Organization (WHO)
announced the new Coronavirus pandemic outbreak
according to the WHO official website of the World
Health Organization'.

As the pandemic unfolded, public concern about
the risks to life and health, inadequate healthcare
services, and economic consequences grew. As part
of the infection containment strategies, governments
around the world imposed unprecedented restrictions
on movement, work, and travel for all people in a city,
region, or country and these resulted in compromising
personal and social liberty. Lockdown and mandatory
quarantine are the most commonly used and effective
measures that are implemented by governments to
contain the transmission of respiratory infectious
diseases, including the COVID-19 disease. Within
a month of the declaration of the pandemic, 90%
of the world’s population was subject to some kind
of restriction of movement to limit infection spread?.

In non-pandemic times, quarantine and social
isolation are well-known risk factors for psychological
and psychiatric disturbances in the general population
[4, 5], particularly for children and adolescents,
the elderly, and those from lower socio-economic
groups, females, as well as people with pre-existing
mental health conditions [6].

Benbiwka COVID-19 okasbiBaeT cepbe3Hoe Ncuxonormyeckoe Bo3aei-
CTBWE Ha BepeMEHHBIX KeHLUMH

WHdpekuns SARS-CoV-2 BbI3bIBaeT NOBBILLEHHYO TPEBOXHOCTb Y 77%
BepeMeHHbIX KeHLWH

[oBbILLEHHAS TPEBOXHOCTb YalLe BO3HWUKAET y 6€p6MeHHbIX c bonee
BbICOKMM YPOBHEM 06paaoBava

MoBbILIEHHAS TPEBOXHOCTb YalLe BCTPEYAETCS Y KEHLLMH, He Xenato-
Wux BakumHupoBatbes o1 COVID-19

Kaxpas TpeTbA 6epemeHHaﬂ XEHLLUMHa ucnblTbiBaeT Aenpeccuto
BO BpeMA naHaemMun

The impact of the ensuing social isolation and loneliness
along with the worries about the risks of the infection
and its economic fallout would appear likely to have
influenced the mental health of the population. Indeed,
increased mental health morbidity including anxiety
and depression, in a similar context, has been reported
previously with fears arising from the severe acute
respiratory syndrome (SARS) outbreak [7].

Pandemics pose a challenge to psychological
resilience and can have an adverse impact on mental
health [8, 9], and it has been reported that women
are more likely to experience anxiety and depressive
symptoms during COVID-19 than men [10].

Prenatal and postnatal mental disorders induce
disturbances in the physical activity, nutrition, and sleep
of pregnant and postpartum women; these disturbances
subsequently affect the mood of pregnant and postpartum
women and the development of fetuses and children [11].

Anxiety is a common response to any stressful
situation. Pregnant women, who experience mental and
physical changes during gestation, are more likely to be
at risk. Prevalence of anxiety disorder during pregnancy,
in developed and developing countries, are 10 and 25%,
respectively [12]. Anxiety symptoms during pregnancy
have emerged as an independent risk factor for adverse
obstetric and developmental outcomes [13]. Antenatal
mental disorders may be a risk factor for maternal
mental health problems such as an increased likelihood
of postnatal depression [14], impaired bonding [15], and
physical disorders, such as preeclampsia [16], gestational
hypertension [17], and gestational diabetes [18], preterm
birth [19, 13] miscarriage [20, 21], low infant birth

' https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-

march-2020 Accessed July 27, 2021.

2 https://www.pewresearch.org/fact-tank/2020/04/01/more-than-nine-in-ten-people-worldwide-live-in-countries-with-travel-restrictions-amid-

covid-19/ Accessed July 27%, 2021.
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weight and fetal growth restriction [22, 23], and lower
Apgar scores at birth [24].

ANXIETY

A systematic review and meta-analysis that involved
102 studies with 221,974 antenatal and postnatal women
from 34 countries found that the pooled prevalence
of anxiety among these participants was 15.2% [25].

We hypothesized that the COVID-19 pandemic may
have had a profound impact on the level of anxiety
of pregnant women that may be different according to
their basal level of anxiety and pregnancy characteristics.
We therefore performed a study in the days of maximum
spread of COVID 19 in Italy (March 9 — March 10,
2020) close to the day of the total lockdown sanctioned
by the Italian government (March 9, 2020) [26].

We sent each woman a questionnaire structured
into two sections: section A concentrated on 18 items
of maternal characteristics and on testing women’s
knowledge and concerns about perinatal complications;
section B containing 40 items validated the scale for
scoring anxiety: state-trait anxiety inventory (STAI).

The STAI is a 40-items scale, which uses a 4-point
Likert scale for each item. The scale can be used
to measure both trait anxiety (how dispositionally
anxious a person is across time and situations) and
state anxiety (how anxious a person is feeling at
a particular moment) as it consists of two separate
sub-scales (STAI-T and STAI-S, respectively) each
containing 20 items. An abnormal value of STAI was
considered when > 40 [27].

The questionnaire was returned filled by 178 women
(89%) within 48 h from the shipment and these women
were considered for the study.

A fear that COVID-19 could induce fetal structural
anomalies was present in 83 women (46.6%; 95%
confidence interval [CI] 39.4-53.9), fetal growth
restriction in 116 (65.2%; 95% C157.9-71.7) and preterm
birth in 91 (51.1%; 95th CI 43.8-58.3). The median
trait anxiety score (STAI-T) was 37 (interquartile range
[IQR] 20-43) and 68 women (38.2%; 95% CI 31.3—
45.5) showed a STAI-T score > 40. The psychological
impact of COVID-19 outbreaks, measured using the S
scale, revealed increased values of STAI-S scale (median
49 IQR 40-56) with a significant increase of 12 points
in median values when compared to T scale (p <0.0001).
Therefore, there is significantly higher prevalence
(77.0%; 95% CI 70.1-82.5) of women that surpass
the cut-off score of 40 for state of anxiety when STAI-S
was applied (p < 0.0001).

A higher educational status was associated
with a significant increase in the prevalence of STAI-S
values > 40 (p = 0.004) but not of STAI-T values (p =
0.158). No significant differences in maternal age,
gestational age, parity and employment status were
evidenced between women with normal (< 40) or
abnormal (> 40) STAI-T and S scores.

We also performed a study to estimate the propensity
of Italian pregnant women receiving the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
vaccine during their gestation evaluating the maternal
anxiety induced by the vaccination campaign [28, 29].
A questionnaire was sent on the 27th of December,
the first day of the initiation of SARS-CoV-2
vaccinations in Italy, to 200 women, which was returned
filled by 161 women (80.5%). The questionnaire was
structured in two sections: part-A aimed to acquire
16 items on maternal characteristics and to test
women’s knowledge and concerns about vaccines;
part-B containing the STAI

To evaluate the maternal concern about perinatal
complications induced by SARS-CoV-2 vaccination,
the following fears were also considered: fetal structural
anomalies, growth anomalies, and preterm birth. A fear
that the SARS-CoV-2 vaccination could induce fetal
structural anomalies was present in 78 women (48.4%;
95% CI 40.5-56.4), fetal growth restriction in 54
(33.5%; 95% CI 26.3-41.4), and preterm birth in 51
(31.6%; 95% CI 24.5-39.4). The median trait anxiety
score (STAI-T) was 36 (IQR 31-45), and 61 women
(37.9%; 95% CI 30.3-45.8) showed an STAI-T score
> 40. The psychological impact of the SARS-CoV-2
vaccine revealed a significant increase in STAI-S values
(median 47 IQR 36-56; p < 0.0001) with a positive
linear correlation between STAI-T and S scores (Pearson
r=0.48; p <0.0001).

Of the women considered, 136 (84.5%) felt
vaccination was a breakthrough for resolving
the pandemic (vaccine positive), while the remaining
25 (25.5%) considered the vaccine not useful (vaccine
negative). Among the former group, 72 women
(52.9%) were favorable to receiving the vaccine during
pregnancy, a percentage significantly higher (p = 0.022)
when compared to the vaccine negative group (28%).
Further women negative to the SARS-CoV-2 vaccine
showed a lower educational level (p < 0.0001) and
a higher prevalence of unemployment (p = 0.016) when
compared to the vaccine positive group. No differences
were found among the other parameters tested. No
differences were found between groups in basal anxiety
as expressed by the presence of STAI-T values > 40
(positive 37.5%; 95 CI 29.3—46.2 vs. negative 40%; 95
CI 21.1-61.3: p = 0.813), while there was a significant
higher prevalence of abnormal STAI-S vales (negative
88.0%; 95% CI 68.7-97.4 vs. positive 63.4%; 95% CI
55.3-72.0) in the group of women negative to a vaccine
(»=0.018).

Our data also showed a high level of trait anxiety
with abnormal values in 40% of the pregnant women.
We evidenced a subgroup of pregnant women who were
negative to vaccination that differs from the positive
group for the educational and employment status. Of
interest was the fact that, in this group despite the trait
anxiety being like the group positive to the vaccine,
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the anxiety induced by the potential use of the vaccine
resulted significantly higher.

According to a systematic review and meta-
analysis of 23 studies, with 20,569 participants (16,797
pregnant women and 3,772 postpartum women), during
the COVID-19 pandemic and with 3,677 pregnant
women before the COVID-19 pandemic, the prevalence
rates of anxiety, among pregnant women during
the COVID-19 pandemic was 37% (95% CI 25-49%)),
with a pooled relative risk of anxiety 1.65 (95% CI: 1.25—
2.19) relative to those in pregnant women in the same
locations during and before the COVID-19 pandemic.
Through subgroup analysis, multigravida women had
higher prevalence rates of anxiety than primigravida
women, and the prevalence of anxiety decreased during
pregnancy [30].

Moreover, H. Yan et al. [30] found several results
that contradicted the results of some previous studies
and highlighted a higher prevalence of anxiety among
pregnant women with a university degree or above than
amongst pregnant women with low educational levels
[31] and a higher prevalence of anxiety among employed
pregnant women than among unemployed pregnant
women [32]. High educational level indicates high
knowledgeability, which may amplify the adverse effects
of mental health during the COVID-19 pandemic, and
employed pregnant women may face difficult situations
such the loss of jobs and earnings due to the COVID-19
pandemic. These difficult situations have a negative
influence on mental health.

DEPRESSION

A systematic review and meta-analysis including
101 studies discovered that the pooled prevalence
of depression among women in the perinatal period was
11.9% [33]. The prevalence of postpartum depression
was evaluated at 12.0% in a systematic review and
meta-analysis that encompassed 58 studies with 37,294
postnatal women [34].

Y. Wu et al. showed that the prevalence
of depressive symptoms amongst pregnant women
increased from 26% to 34.2% at the beginning
of the pandemic, with the contemporary increase
in anxiety symptoms [35].

In a meta-analysis of eight studies on 7,750
women, despite depression through the Edinburgh
Postnatal Depression Scale score increasing among
women in pregnancy and the perinatal period
during the COVID-19 pandemic, it did not reach
a statistically significant level compared to the non-
pandemic period [36].

A systematic review and meta-analysis conducted
with 20,569 participants showed that the prevalence
rates of depression among pregnant women during
the COVID-19 pandemic was 31% (95% CI 20-42%).
The prevalence of postpartum depression during
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the COVID-19 pandemic was 22% (95% CI 15-29%)).
The pooled relative risk of depression in pregnant
women was 1.08 (95% CI: 0.80—1.46), relative to those
in pregnant women in the same locations during and
before the COVID-19 pandemic [30].

Multigravida women had higher prevalence
rates of depression than primigravida women during
the COVID-19 pandemic, and the prevalence
of depression followed a U pattern. Specifically,
the prevalence of depression was high in the first and third
trimesters and was the lowest in the second trimester.

There is evidence for higher depression scores among
pregnant women with longer years of education [37].

U. Akgor et al. [38] observed higher Ilevels
of depression in older pregnant women, and especially
aged 35 and over. This data is consistent with other
studies [39, 40]. However, some studies reported
the opposite and concluded that younger pregnant
women were more prone to depression during
the COVID pandemic [35, 41].

In a survey of 257 participants, the youngest age
group (18-25 years) accounts for the largest proportion
(10/22, 45.5 %) of people with both depression and
anxiety, and this was consistent among depressed people
(17/50, 34.0%) [42].

Low socioeconomic status was confirmed as one
of several risk factors for depressive symptoms [35].

Pregnant women who worry about their finances
were more likely to have higher clinical depression
scores (adjusted Odds Ratio: 2.23; 95 % CI = 1.80,
2.77, p < 0.001, adjusted model R2 = 0.06). Pregnant
women with both high and low incomes were at risk
of developing depression if they experienced COVID-
19-associated financial stress [43].

Women who reported poor social support and social
isolation also have higher depressive symptoms at all-
time points. Loneliness was also associated with a greater
increase in depressive symptoms although not anxiety
symptoms, from prior to during the pandemic [44].

According to psychodynamics, depression is
a general state of inhibition, where actions are
undermined, however, anxiety is a general state
of alertness that motivates people toward to actions. The
presence of a factor that affects the whole world, such as
a pandemic process, where both being in the hospital and
not being able to come to the hospital cause concerns,
can explain the positive correlation between these two
different and almost opposite feelings.

COPING STRATEGY

Coping is a primary component of an individual’s
response to stressful events [45]. Several studies
have shown that effective coping strategies are
associated with better psychological wellbeing during
the COVID-19 pandemic, including reduced anxiety and
depression [46—50].
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The assessment of coping is crucial to understanding
the ways in which psychological stress and stressful life
events can be buffered partly from being able to control
the stressor or relying on support from others (i.e.,
social support) [45, 51-53]. Sociocultural contexts
must be considered in the study of perinatal stress and
coping [54]. Coping strategy can also vary depending
on race, ethnicity, and socioeconomic status [55, 56].

Research has distinguished between three major
types of coping: (1) problem-focused coping, which
involves actions aimed at addressing the problem (e.g.,
planning, seeking instrumental support), (2) emotion-
focused coping, which aims to manage negative
emotions (e.g., seeking emotional support, cognitive
restructuring), and (3) dysfunctional coping, which
involves maladaptive strategies that are not helpful
in dealing with the stressor (e.g., denial, behavioral
disengagement) [57].

J.E. Khoury et al. [58] found that particular COVID-
19-related experiences were differentially associated
with distinct forms of coping. Specifically, individuals
who saw the COVID-19 pandemic as having a greater
negative impact engaged in more dysfunctional coping
and less emotion-focused coping. In contrast, greater
financial difficulties and social isolation were associated
with more dysfunctional coping and problem-focused
coping, but not emotion-focused coping [58].

IMPLICATIONS FOR CLINICAL PRACTICE

Increased risk of mental disorders due to COVID-19
requires that policies are developed to address prenatal
and postpartum care to promote maternal—child wellbeing
outcomes. It is important for health professional working
with childbearing women to identify any stressors
during prenatal care and provide resources to obtain
psychological support to manage and/or reduce their
impact [59].

Health professional should increase awareness about
the transmission of the disease, explaining the precautions
that can be taken for prenatal, postpartum, breastfeeding,
and neonatal care; and asking patients for psychiatry
consultation to increase the psychiatric well-being
of pregnant women [38].

H. Bayrampour et al. [60] showed that the higher
the risk perception level of pregnant women, the more
severe the anxiety level. Therefore, medical teams
should make the risk perception level of pregnant women
precise by spreading accurate information to them to
reduce their anxiety levels. Social support could regulate
anxiety directly and negatively or affect it indirectly
through risk perception. Thus, during the epidemic,

health professionals can take two measures to maintain
the mental health of pregnant woman and reduce anxiety:
actively mobilize the social support system for pregnant
women and reduce the risk perception level of pregnant
women in relation COVID-19 [61].

Social support includes subjective and objective
support, and its utilization. Previous studies have shown
that a high level of social support plays a protective
role against anxiety during pregnancy [62, 63]. Social
support can play a direct protective role in individuals’
negative emotions, by helping with behavior and
providing emotional support. In addition, social
support can also improve the assessment and coping
skills of individuals, reduce the perceived severity
of stressful events, and thus play an indirect protective
role in mental health [64].

Recent meta-analyses of randomized controlled trials
have shown that pre- and post-natal exercise can reduce
depression and depressive symptoms [65].

During the COVID-19 pandemic pregnant women
have shown a significant decrease in engagement
in physical activity compared to their lifestyle habits
during pregnancy from before the confinement.
Physical exercise has been demonstrated to be effective
in the treatment of mild to moderate depression
in the non-pregnant population [66]. Physical activity
is a relatively costless intervention that can improve
maternal wellbeing [67, 68].

Moreover, a self-care daily program can be based on
the NEST-S principles: Nutrition, Exercise, Sleep, Time
for Self, Support can be helpful®.

HealthCare providers must have clear evidence-
informed guidelines in place for either treating individuals
or referring to other professionals, and, in the event
of referral, ensuring that patients are assisted [69].

CONCLUSION

There is a greater psychological impact, as well as
higher rates of anxiety and depression, in pregnant
women during the COVID-19 outbreak, and this
highlights the need for intervention. Meeting the mental
health needs of pregnant and postpartum women during
the COVID-19 pandemic is a growing concern and
a serious issue because a large body of robust evidence
suggests that prenatal and postnatal mental disorders
induce severe adverse influences on mothers, fetuses,
and children.

The identification of high-risk women is crucial
in order to be able to suggest the possible implementation
of early psychological interventions and prevent some
pregnancy stress-related complications.

3 https://www.heretohelp.bc.ca/sites/default/files/coping-with-depression-during-pregnancy-and-following-birth-a-cognitive-behaviour-
therapy-based-self-management-guide-for-women.pdf Accessed July 27%, 2021.
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Abstract

The physiological and anatomical clinical characteristics of pregnant women make them susceptible to complications caused
by coronavirus disease (COVID-19). Increased coagulation and risk of thromboembolic phenomena are common during
pregnancy; they are further enhanced when associated with a thrombogenic pathology such as in COVID-19. The treatment
of COVID-19 is controversial and limited, even for non-pregnant patients. During pregnancy, the options are even more
restricted due to the teratogenicity of some drugs and anatomical and physiological difficulties, especially in advanced
pregnancy in patients with respiratory failure. Therefore, the focus of treatment for pregnant patients should be centered
on isolation, monitoring fetal and maternal vital signs, uterine activity, and general maternal-fetal well-being. The prescription
of drugs and management orientation should be based on gestational age and maternal clinical conditions. The optimal
type of delivery is guided by obstetric indications and COVID-19 disease severity. Breastfeeding should be encouraged with
the use of masks and hand hygiene. The treatment of pregnant women with COVID-19 brings important peculiarities that
should be considered in order to make better decisions for preserving the health of the mother and fetus.
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AHHOTauusA

AHaTomo-cbmanonornieckme 0CoDEHHOCTU OEPEMEHHBIX XEHLLMH AeNatoT X 0CODEHHO BOCMPUUMUMBLIMIA K OCTNIOXHEHM-
M KopoHaBupycHoro 3abonesanns (COVID-19). lMoBbilweHHas CBEPTLIBAEMOCTb KPOBK C PUCKOM TPOMBOIMOONMYeckux
OCINOXHEHUA XapakTepHa B nepuoa 6epeMeHHOCTH, OHa elye Gonee ycunuBaeTcs, KOraa accoLumpoBaHa ¢ npoTpombo-
TUYECKMMM COCTOSIHUSAMM, Takumu kak COVID-19. lleyeHne COVID-19 aBnsieTcs npegMeToM Auckyccum gaxe ans Hebepe-
MeHHbIX. Bo Bpemst 6epeMeHHOCTV MeayKkaMeHTO3Has Tepaniis orpaHnyeHa 13-3a TePaToreHHOCTU HEKOTOPbIX NpenapaToB
N aHaTOMO-(hM3noNorniecknx ocobeEHHOCTEN, 0COOEHHO B NMO3AHME CPOKM BEPEMEHHOCTW Y NALUMEHTOK C AblXaTemnbHOM
HEeA0CTaTOMHOCTbI0. [103TOMY OCHOBHOE BHUMAHME B fie4eHn GepeMEHHbIX KEHLLWH JOMKHO YAENATLCA U30NALMM, MOHM-
TOPUHIY XM3HEHHO BaXHbIX NOKa3aTenen nnoga u Matepu, COKpaTUTENbHON akTUBHOCTU MaTKW. HasHaveHue npenapaToB
11 0OLLME NPUHLMMBI BeIEHNS IOIKHBI OCHOBbIBATLCS HA recTaLMOHHOM BO3pacTe W KIMMHUYECKOM COCTOSIHUM MaTepu. Bbl-
Bop cnocoba poaopaspeLLeHns ONpeaenseTcs akyLepCKUMI NokasaHuamMm 1 TsikecTbto TedeHns COVID-19. Crnegyet co-
XPaHATb rPyAHOE BCKapMIMBaHUeE NPy YCOBIUW UCMONb30BaHUS MAcoK ¥ CPEACTB ANS rurneHbl pyk. JleveHne GepeMeHHbIX
XeHwwH ¢ COVID-19 umeeT BaxHble 0COBEHHOCTM, KOTOPbIE HEODXOAMMO Y4NTLIBATD AN NPUHATUS NYYLIEr0 peLleHus
C LENbI COXpaHeHMs 300pOBbs MaTepu 1 nnoga.

KntoyeBble cnosa: NpoTUBOBUPYCHbIE CPEACTBA; KOPTUKOCTEPOUADI; aHTUKOArynaLms; SHOKCanapyH; KUCIOpoaHas noa-
[EepXKa; BejeHne posoB

Py6pukn MeSH:

BEPEMEHHOCTW OCNOXHEHUA MHOEKLINOHHbLIE — ANATHOCTKA

BEPEMEHHOCTW OCINOXHEHUA MHOEKLIMOHHbLIE — TEPATNA

COVID-19 - ANATHOCTWKA

COVID-19 - OCIIOXHEHWA

COVID-19 - TEPANKA
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List of abbreviations
COVID-19 — COrona Vlrus Disease 2019
ACE2 - angiotensin-converting enzyme 2

SARS-CoV-2 -
coronavirus 2

severe acute respiratory syndrome

HIGHLIGHTS KNOYEBBIE MNONOXEHUA

Due to the serious complications of COVID-19 during pregnancy,
greater attention is needed in the care and treatment of the patients
during the pandemic period.

Most pregnant women will have few symptoms; however, some of them
may have more serious complications than non-pregnant women.

Factors associated with adverse outcomes such as the following:
diabetes mellitus, obesity, maternal age >40 years and third trimester
of the gestational period.

The clinical findings of pregnant women with COVID-19 are similar
to non-pregnant women. These symptoms are the following: fever,
fatigue, myalgia, and dyspnea.

Obstetric complications occur due to cytokine storm and the most

frequent are: spontaneous miscarriage, fetal growth restriction, preterm
birth, premature rupture of membrane, and stillbirth.

Treatment of pregnant women with COVID-19 is focused on early
isolation, infection control, oxygen therapy, mechanical ventilation (when
indicated), fluid control, laboratory tests, maternal and fetal monitoring,
adequate delivery management, and multidisciplinary care team.

Treatment of the viral phase is controversial in the literature.

Corticosteroids for cytokine storm control as well as the use of low
molecular weight heparin (enoxaparin) to decrease thromboembolism
complications are indicated.

Breastfeeding protects both mother and child and should be
encouraged.

Knowledge of the available treatment to pregnant women can help
achieve better perinatal outcomes.

The clinical and physiological characteristics
of pregnant women make them vulnerable to coronavirus
disease (COVID-19)andits complications[1].Itisbelieved
that pregnant women have no greater risk of developing
complications due to COVID-19; however, studies have
shown an increased risk of morbidity, respiratory failure,
mechanical ventilation, and death among these patients
[2—4]. As an increase in maternal deaths has been reported,
greater assistance for the maternal-fetal dyad during
the COVID-19 pandemic is required [1]. It is known that
the typical changes in pregnancy can lead to a greater
impact on the respiratory, immune, coagulation and

B cBS311 C BO3MOXHOCTbI0 pa3BuTHS CepbeaHbix ocnoxHeHuit COVID-19
BO BpeMsi 6epeMeHHOCTI HeobXoanMO yaensTb O0nbLoe BHUMaHWE
YXOZY W NIEYEHNH MALMEHTOB B NEPUOA NaHAEMUM.

Y BonbLUNHCTBA BepeMeHHbIX KEHLLMH OTMEYEHO ferkoe TeYeHue 3a-
6oneBaHusi; 0aHaKO Y HEKOTOPbIX M3 HIX ocroxHeHust COVID-19 moryT
ObITb Horee BbIpaXeHHbIMMY, YeM Y HEBEPEMEHHBIX KEHLLVH.

K chaktopam pucka HebnaronpuaTHOro NPOrHo3a OTHOCATCS: CaxapHbIi
pvabeT, oxuperue, BospacT matepu > 40 et u TpeTui TpumecTp be-
PEMEHHOCTH.

Krnnmnyeckme cumntombl COVID-19 aHanornyHbl TakoBbiM y Hebepe-
MEHHbIX XXEHLUWH: NXopaaKa, CnabocTb, MUaTS U OfbILLKa.

AKyLLEPCKIE OCTIOXHEHUS MOTYT Pa3BUTLCS kak pesynbTaT LUTOKUHOBO-
r0 LUTOPMAa ¥ Hanbosee YacTbIMU SBNSIOTCS: CaMOMPOU3BOSIbHBIIA Bbl-
KvbIL, 33A€epXKKa PocTa Nnoda, NpexaeBpeMeHHbIe pofbl, MPexaeBpe-
MEHHBII pa3pbIiB MNoAHbIX 060M0YEK 1 MEPTBOPOXIAEHME.

JleueHne BepemeHHbIX xeHLymH ¢ COVID-19 npoBognTcs MynbTUMANC-
LMNNUHAPHOI BpUragoi 1 BKMHYAET: U30NALMIO HA PAHHIX CTaaNsX
3ab0neBaHms, KOHTPOMb MHAEKLWM, KUCTIOPOLHYIO MOLAEPXKKY, Mexa-
HUYECKYH BEHTUMNALMIO (MO MOKasaHNsM), KOHTPOMb BOAHOrO 6anaHca,
NaBopaTopHblil KOHTPOIb, MOHUTOPUHT COCTOSHUS MaTEPU U NNoaa.

[laHHble 0 BO3MOXHOCTH UCMOMb30BaHMS NPOTUBOBMPYCHBIX CPEeACTB
NpOTNBOPEYMBbI.

[Noka3aHo 1cnonb3oBaHNe KOPTUKOCTEPOUAOB ANS KOHTPOIS LIUTOKUHO-
BOTO LUTOPMA, @ TaKke HU3KOMOIIEKYNSIPHOTO renapyHa (SHoKcanapuHa)
ANS CHWKEHWS! pUCKka pasBuTIS TPOMOOIMOOTMYECKIX OCTIOXKHEHWIA.

['pyaHOe BCkapMnMBaHue 3alUMLLAET kak MaTb, Tak U peGeHka, v ero
CriepyeT COXpaHsTh.

MH(bOpMMpOBaHHOCTb 0 BO3MOXHOCTM afekBaTHOM Tepanun ana 6epemeH-
HbIX MOXET NOMOYb B AOCTVXKEHWM NYYLLNX NepuHaTanbHbIX UCXOA0B.

cardiac systems [5]. Thus, pregnant women and newborns
require greater attention and care in the prevention,
diagnosis, and treatment of COVID-19 [1], and it is
important to understand the treatment of pregnant women
to reduce the impact of COVID-19 on this population
[1]. This review aimed to bridge the knowledge gap
on the association between COVID-19 and pregnancy as
the available information on it is limited [6].

COVID-19 infects the respiratory mucosa and other
target cells by adhering to angiotensin-converting
enzyme 2 (ACE2), which is the functional receptor
for severe acute respiratory syndrome coronavirus 2
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(SARS-CoV-2) and severe acute respiratory syndrome
coronavirus [1]. This triggers a major immune response,
leading to a cytokine storm secondary to viral aggression
and causes complications in pregnancy. The ACE2 are
present particularly in the lung and intestinal cells;
hence, these are the most commonly affected organs [1].
In the lungs the binding of SARS-CoV-2 to ACE2 causes
alveolar damage and pulmonary consolidation. The
presence of ACE2 receptors in the vascular endothelium
explains the placental changes found in pregnant women
affected by SARS-CoV-2 [1].

The disease caused by SARS-CoV-2 is divided into
the following stages: the initial phase called viremia,
the phase 2 or pulmonary phase, and lastly, the critical
or severe phase, in which the disease progresses,
especially in those who present with comorbidities [7].
The clinical picture can vary from asymptomatic to
mild, and critical [3]. The disease is considered mild
when it does not reach the lungs, and severe when
patients develop pneumonia and dyspnea, respiratory
rate greater than or equal to 30 breaths per minute,
saturation less than or equal to 93%, and pulmonary
infiltrate >50% in 24-48 hours. Critical patients include
those with respiratory failure, septic shock and/or
dysfunction, and multiple organ failure [8].

Most pregnant women will have a light course and
will recover without the need to anticipate delivery [3].
One study found that 86% of pregnant women had mild
illness, 9.3% had severe illness, and 4.7% had critical
illness. These percentages are similar to those described
for not-pregnant adults with COVID-19 (80% mild,
15% severe, and 5% critical) [9]. However, studies
have shown that the risks of worsening and progressing
to the critical stages of the disease, as well as the need
for mechanical ventilation, are greater among pregnant
women than among the general population [3]. The
factors associated with a worse prognosis and increased
mortality among pregnant women are diabetes, obesity,
and age >40 years. Those in the third trimester also
have a higher risk of admission to intensive care units,
as well as being mechanically ventilated [3]. According
to a study by Berry M. et al. [10], pregnant women with
advanced pregnancies are at a greater risk. In two reports
describing 18 pregnancies with COVID-19, all were
infected in the third trimester [11]. Altered tests with
leukopenia, anemia, C-protein reaction, procalcitonin,
and ferritin were also related to the severity of the disease
in pregnant women [10].

The clinical findings among pregnant women with
COVID-19 were similar to those of non-pregnant
adults, and the main symptoms were cough, fatigue,
myalgia, shortness of breath, and fever [1, 3]. Obstetric
complications can occur due to a cytokine storm,
and the most frequently observed complications are
spontaneous abortion, delayed intrauterine growth,
fetal distress, premature birth, premature rupture
of membranes, and stillbirth [1, 3].
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Chest X-ray with abdominal protection and blood
tests such as those for complete blood count, ultra-
sensitive C-protein reaction, urea, creatinine, electrolytes
(including Mg, K, Na, Ca), liver profile, and coagulation
should be performed if the patient present with increased
respiratory rate, decreased oxygen saturation (SO,;
<96%), increased body temperature; and dyspnea. Fetal
auscultation obstetric ultrasound and cardiotocography
should also be performed depending on the gestational
age of the pregnancy to assess fetal well-being [12].

TREATMENT

The basic guidelines for the treatment of COVID-19
in pregnancy are focused on early isolation, infection
control, empirical antibiotic therapy, oxygen therapy,
mechanical ventilation in case of respiratory failure,
prevention of excess fluids, laboratory tests, fetal and
uterine monitoring, individualized approach to the type
of delivery, and multidisciplinary care [11].

The first step to be performed by the attending physician
is to classify the stage of the patient. The initial phase, also
called viremia, usually covers the first 5 days of the disease,
in which the patient has mild symptoms of upper airway
infection such as sore throat, cough, anosmia, and ageusia
with or without fever and myalgia [12, 13]. Most patients
will have complete resolution of symptoms at this stage,
but some progress to the moderate or pulmonary stage
of the disease. In phase 2 or pulmonary disease, which
usually occurs from the sixth day of illness onwards, with
symptoms such as easy fatigability, cough, chest pain, and
myalgia. If nothing is done during the initial and 2™ phase,
the patient may progress to a severe condition in which
she has organ failure, a drop in SO, < 90% sepsis, and
septic shock [12].

TREATMENT OF THE INITIAL STAGE

OF THE DISEASE

The treatment of patients with COVID-19 in phase
1 is controversial [14]. Many recommend that
the patient stays at home and goes to the hospital only
during desaturation [15]. However, there is a growing
understanding that drugs should be used early to reduce
viral aggression in order to reduce the damage caused
by the virus, to decrease blood hypercoagulation, and
to reduce the immune response [13, 16].

The most commonly used drugs to decrease viral
load in non-pregnant women are hydroxychloroquine,
ivermectin, and nitazoxanide. These drugs can be
prescribed alone or in conjunction with antibiotics such as
azithromycin and doxycycline [13], which have proven
efficacy against the virus and immunomodulatory effects
[17]. Additionally, vitamins and minerals have also
been prescribed. The treatment of pregnant women is
similar to that of non-pregnant women, and only the use
of teratogenic drugs must be avoided.

Chloroquine and hydroxychloroquine have been
used for more than 70 years, making it a safe drug
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for use in SARS-CoV-2 [18]. The antiviral role
ofhydroxychloroquineincludes blocking sialic acid receptors
and restricting of pH mediated spike protein cleavage that
occurs at the binding site of the angiotensin-converting
enzyme ACE2 [19]. It also acts by altering the acidic
environment in lysosomes and endosomes, thus preventing
endocytosis and inhibiting cytokine storms [20]. Although
studies show a lack of efficacy of hydroxychloroquine
in advanced stages of COVID-19 [21], according to Risch,
the use of hydroxychloroquine in critically ill patients
with COVID-19 is not relevant; it has the greatest benefit
in the early stages of the disease. Moreover, there are five
studies including two controlled trials that have demonstrated
significant efficacy in outpatient treatment of patients with
COVID-19 [22]. Considering the systemic crisis caused
by COVID-19, the use of hydroxychloroquine seems to be
a good choice [20].

Hydroxychloroquine can also be considered a safer
therapeutic option for pregnant women infected with
SARS-CoV-2 [6, 23]. The clinical data for the use
of chloroquine and hydroxychloroquine in pregnant
women are reassuring [24]. According to the guidelines,
the treatment should be initiated in the viral phase of the
disease; therefore, in the first 5 days of symptoms,
hydroxychloroquine 400 mg every 12 hours should be
given on the first day and then reduced to 200 mg every 12
h for another 4 days [12]. Fesler M.C. and Stricker R.B.
[4] have suggested that hydroxychloroquine can even be
used prophylactically in the pre-exposure of pregnant
women to COVID-19 as this drug is safe during
pregnancy and could prevent gestational complications
and serious evolution in this high-risk population. The
proposal would be to offer hydroxychloroquine 400
mg weekly to this population [4]. However, the half-
life of hydroxychloroquine is long, and the exposure
period is 210 days for chloroquine and 420 days for
hydroxychloroquine after interruption of intake. The
most reported side effects are related to the eyes and heart
rate. Pregnant women, especially those who are at risk
of prematurity, should be monitored through ultrasound.
After childbirth, ophthalmological monitoring of the
child should be performed [24]. According to Fesler
M.C. and Stricker R.B. [4], hydroxychloroquine should
be prescribed during pregnancy with the aim of saving
lives, in view of the expansion of the pandemic. However,
use during this period must be decided based on a risk-
benefit analysis [24].

Ivermectin for use in the viral phase has been shown
to be safe and effective in treating adults with COVID-19
[25]. In fact, studies have shown a positive interaction
between ivermectin and protein viral targets that lead
to SARS-CoV-2. Ivermectin decreases mortality and
reduces symptoms in patients with COVID-19, so it
can be a potential drug for the treatment of COVID-19
[26]. The combination of ivermectin and doxycycline
also appears to be effective against COVID-19 [26].
However, ivermectin, when used at doses 10-100 times

higher than the current doses used for humans, has been
shown to be teratogenic in mammals, although among
women who inadvertently used ivermectin, no neonatal
deaths, prematurity, or maternal morbidity, although it is
still unclear whether it increases the risk of miscarriage
and stillbirth. The literature is scarce on the safety
ofusing this drug in pregnancy, so the data are insufficient
to ensure that ivermectin is safe during pregnancy [27].

Nitazoxanide has antiviral action against SARS-CoV-2
in vitro and suppresses cytokine production by controlling
the cytokine storm. In addition, nitazoxanide has
bronchodilator action on the airways [28]. Nitazoxanide is
a category B drug used during pregnancy [29].

Regarding the use of antibiotics with antiviral actions
against COVID-19, Azithromycin and doxycycline
are frequently prescribed. Azithromycin has potential
in the treatment of patients with COVID-19 due to its
antiviral and immunomodulatory actions [30]. It can
be used as monotherapy [30], or in combination with
nitazoxanide or hydroxychloroquine. The use of both
has been shown to be effective if used in the early phase
of COVID-19 [31]. In addition, studies have shown that
the combination of hydroxychloroquine and azithromycin
may be a treatment option in pregnancy, and cases that
have been successfully treated in the literature have been
described [32]. The use of azithromycin in pregnancy is
not associated with an increase in malformation above
the 1-3% baseline; therefore, macrolides are generally
safe during pregnancy [33]. In a national multicenter
study, the use of macrolides during pregnancy was not
associated with an increased risk of major congenital
malformations [34]. The authors recommend the use
of azithromycin 500 mg for 5 days for non-pregnant
women [13]; for pregnant women, the guidance is to use
azithromycin 500 mg on the initial day followed by 250
mg for another 4 days [32]. Breastfed newborns exposed
to macrolides showed mild symptoms such as diarrhea,
insomnia, loss of appetite, drowsiness, and skin rash [35].

Doxycycline is considered a class D drug in the Food
and Drug Administration (FDA) pregnancy classification
along with tetracyclines, although a systematic review
has shown the safety profile of this drug in children
and pregnant women, in contrast to tetracyclines [36].
Wormser G.P. et al. believes [37] that doxycycline can be
prescribed selectively for pregnant women and nursing
mothers in situations where other safer antibiotics are not
available, but it should be used for the shortest possible
period.

Regarding vitamins and minerals, zinc deficiency is also
strongly associated with conditions that increase the risk
of developing severe COVID-19, which includes aging,
immune deficiency, obesity, diabetes, and atherosclerosis.
Therefore, zinc may have a protective effect as
a preventive and adjuvant therapy against COVID-19 by
reducing inflammation, improving mucociliary clearance,
preventing lung injury, and modulating antiviral and
antibacterial immunity [38]. Zinc sulfate 15 mg daily from
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the 16th week of gestation until delivery [39]. Vitamin D
studies have shown that low levels of vitamin D increase
the risk of hospitalization and deaths caused by COVID-19
[40]. Moreover, the use of vitamin D in pregnancy can
reduce the risk of pre-eclampsia, postpartum hemorrhage,
gestational diabetes, and low birth weight [41]. The use
ofhigh doses of vitamin D (2,400 Ul day) during pregnancy
was associated with a lower risk of tooth enamel damage
[42]. Popular belief suggests that vitamin C reduces
the viral effects of the common cold; however, studies
regarding this are controversial [43]; and with respect to
COVID-19, the authors suggest the use of intravenous
vitamin C to reduce the risk of virus-induced cytokine
storms [44].

If pregnant woman develop fever, it should be
controlled twice a day, and if necessary, paracetamol
500-1000 mg every 6—8 hours should be used [12].
Women with mild symptoms can be isolated at home and
followed over the phone [12].

TREATMENT OF PULMONARY PHASE

AND CRITICALLY ILL PREGNANT PATIENTS

For moderate and severe cases, the treatment
of the disease does not differ between pregnant and
non-pregnant patients. It is performed with the use
of corticosteroids, anticoagulants, antibiotics, and other
drugs depending on the conditions of the patient and
the severity of the disease. Oxygen is prescribed in cases
of oxygen desaturation, and if clinical conditions
deteriorate, and the patient progresses to the critical
stage of the disease, mechanical ventilation is indicated.
According to Lopez M. et al. hospitalization for critical
patients is recommended to monitor vital signs such as
blood pressure, respiratory rate, SO,, and heart rate [12].
The main drugs used in this phase are corticosteroids,
anticoagulants, antibiotics, and antivirals.

Corticosteroids are the central and most important
drugs in the treatment of patients with COVID-19.
At the beginning of the pandemic, there were many
questions regarding the wuse of corticosteroids
in patients with COVID-19. It was believed that the use
of corticosteroids could be associated with an increase
in disease morbidity and mortality as it was thought
to delay the elimination of the virus [12, 45]. However,
a recovery study published in June 2020 broke this
paradigm and showed that corticosteroids helped
in the treatment of patients on mechanical ventilation
or using oxygen [46]. Moreover, other studies have
confirmed that in decompensated patients, in desaturation
and with a high inflammatory response, corticosteroid use
increases survival [47]. Recent research has shown that,
although the recommendations of some studies indicate
the use of corticosteroids only for patients in advanced
stages of the disease, good results have been obtained
with the use of corticosteroids starting at the beginning
of phase 2 or from day 6 of symptoms at home without
the need for hospitalization [13, 48].
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Corticosteroids can be used routinely in pregnant
COVID-19 patients for both fetal lung maturation and
treatment of COVID-19 [49]. According to Lopez, the use
of corticosteroids for fetal lung maturation in patients with
COVID-19 is safe [12]. These findings reiterate the safety
of corticosteroids for use in pregnant women with
COVID-19 and acute respiratory distress syndrome [50].
Corticosteroids are also indicated in pregnant women who
require oxygen therapy or mechanical ventilation. Thus,
pregnant women with SO, < 94% can use corticosteroids
for both fetal lung maturation and treatment of COVID-19;
in the first 2 days 4 doses of dexamethasone should be
administered and then methylprednisolone should be
administered for the remaining 8 days of treatment
[51]. Methylprednisolone has been used in critically
ill patients and has shown benefits in the management
of COVID-19 [12], although dexamethasone is the only
drug approved for use in pregnant women who require
mechanical ventilation or supplemental oxygen [49]. Data
on dexamethasone in breastfed babies are limited, and
methylprednisolone may be indicated [51].

The gestation period is known to be prothrombotic.
Pregnant women are in a state of hypercoagulability
with an elevated risk for deep venous thrombosis
and the development of disseminated intravascular
coagulation, which could be life threatening [52].
Considering that COVID-19 is also a thrombotic disease,
pregnant women affected by SARS-CoV-2 infection
have a higher risk of developing thromboembolic
complications [53]. Severe disease can complicate
with disseminated intravascular coagulation, which is
associated with high mortality. It is a systematic response
to the virus and tissues damaged by the infection [54].

Studies have shown that thromboembolism as well as
coagulopathies are in fact increased in pregnant women
affected by COVID-19; therefore, these women must be
closely monitored for the greatest risk of deterioration
[53]. Moreover, the risk of thromboembolism and
pulmonary embolism in pregnant women is highest
during the puerperium period; hence, prophylaxis should
be considered in this period [55]. The D-dimer, a blood
clotting marker, grows progressively during pregnancy
and peaks on the first day after delivery. Then, it
decreases rapidly within 3 days, then linearly thereafter,
and becomes normal in the 42 days after delivery. If
the D-dimer does not start to decrease in the postpartum
period, thromboembolism is considered [52]. The
D-dimer is a product of fibrin degradation which is
elevated during thrombus formation and breakdown
in COVID-19 patients. As COVID-19 infection
progresses, the clotting system is activated to stop viral
infection [54]. The levels of D-dimer and fibrinogen
increase during all pregnancies, with 98% of patients
showing an increase at 36 weeks [56].

Although COVID-19 is a thromboembolic disease,
there is no consensus on the use of anticoagulants,
whether therapeutic or prophylactic, as well as
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the precise moment when they should be used. Studies
have found that the use of prophylactic anticoagulation
reduces mortality in patients with COVID-19 when
admitted to the hospital [57]. With regard to COVID-19
and gestation, the prophylactic use of enoxaparin has
been oriented especially to those who are at greater risk,
such as obese women [58]. On the other hand, other
studies have found that the therapeutic use of enoxaparin
in COVID-19 has led to a 2.3-fold increase in mortality,
so some studies say that anticoagulation may not be
effective in this syndrome. Moreover, some authors
agree that most patients who died did so due to hypoxia
secondary to acute renal failure, shock, and multiple
organ failure. Although thrombosis may have contributed
to mortality, it did not appear to be specifically related
to it [59]. Anticoagulation therapy with enoxaparin
appears to have a better prognosis in critically ill patients,
especially those with markedly high D-dimer levels [60].

Researchers advocating the use of anticoagulation
have used enoxaparin for the  treatment
of hypercoagulable states in patients with COVID-19
[57]. Low-molecular-weight enoxaparin has been used
for >20 years in pregnant women and is the anticoagulant
of choice to be used in pregnancy in patients at risk for
thrombosis [61]. The best-known indications are those
for the prophylaxis of thromboembolism, prevention
of abortion in thrombophilia patients, and prevention
of arterial thrombosis in patients with heart valve disease.
Enoxaparin does not cross the placenta; hence, it is safe
for the fetus [61]. The mechanism of action of enoxaparin
involves the action of anti-factor Xa in maternal blood,
inhibition of tissue factor by placental trophoblasts,
and anti-inflammatory action. The main side effects
associated with the use of enoxaparin are localized mild
allergies (2%) and increased bleeding (2%); the severity
is dose dependent [61].

Assessments for detecting coagulation changes as
well as the use of low-molecular-weight heparin should
be considered and discussed between the attending
physician and the patient [2]. The prophylactic dose
of subcutaneous enoxaparin is 3040 mg/day. The dose
of subcutaneous heparin is 5,000 pL for every 8 hours [59].
Thromboprophylaxis should be performed considering
the severity of the disease, the outpatient or hospital
situation with associated morbidities, and contraindications
to the use of anticoagulants [49]. The use of low molecular
weight enoxaparin prophylactic doses during hospitalization
for up to 2 weeks after independence of D-dimer levels is
recommended [12]. There is no contraindication for aspirin
use during pregnancy [49].

Remdesivir decreases viral load by inhibiting SARS-
CoV-2 replication in patients affected by the virus, reducing
inflammation, mild symptoms, and lung damage associated
with COVID-19. It has been used in a compassionate
manner [62]. Remdesivir inhibits COVID-19 in vitro [18].
Remdesivir, lopinavir, and ritonavir can be used during
pregnancy and lactation, but data on non-pregnant women

showed no benefit [49]. However, according to Lopez M. et
al. [12], tocilizumab, a monoclonal antibody with inhibitory
action on IL-6, or remdesivir (an RNA polymerase
inhibitor with in vitro action against SARS-CoV-2) have
shown good efficacy in critically ill patients, but there is
concern about the use of these drugs during pregnancy.
The role of immunomodulatory monoclonal antibodies
(tocilizumab), immunomodulators (tacrolimus), interferon,
inhaled nitric oxide and convalescent plasma during
pregnancy and lactation require further evaluation [49].

In case of a suspicion of alveolar infiltrate or increase
in procalcitonin (indicates bacterial superinfection),
intravenous ceftriaxone 1-2 g/day and teicoplanin 400 mg
every 12 hours in 3 doses followed by 400 mg/day should
be given [12]. Even for drugs that are not contraindicated
during pregnancy, the patient must be asked to sign
the informed consent for compassionate use [12].

In pregnant women with SO, < 94% saturation,
oxygen support with a nasal cannula of 1-6 L/min should
be offered in order to achieve SO, between 94% and 96%
[50]. If the cannula is not sufficient, switch to a Venturi
mask, and if necessary, indicate a positive pressure mask
[12]. Another option would be high flow with a 60 L/
min nasal cannula for patients who do not improve
with nasal flow, in cases where intubation would be
indicated. It is similar to a conventional cannula in that
it offers oxygen flow as high as 60 L/min and the air
is humidified and heated. However, patients should
be stable, aware, and have a normal cough reflex [50].
The identification of severe cases allows the use of O,
support and an indication for an intensive care unit.
Careful monitoring is recommended as many patients
have sudden deterioration [12]. The assistance in this
stage must be provided by an anesthesiologist, clinician,
or intensivist, as intubation [12] may be necessary. The
patient should be in prone position if possible. Pregnant
women with refractory hypoxemia can be in prone
position as long as physiological changes and gestational
risks are considered, taking into account the pregnant
physiology and anatomy [50, 63].

Mortality among non-pregnant women who require
mechanical ventilation is 88%. However, Lucarelli E. et
al. [64] reported three cases of pregnant women who were
intubated due to respiratory failure and pneumonia due
to COVID-19. After several days, they were extubated
and were able to continue monitoring their pregnancies
with no proven adverse effects. Pregnant patients
on mechanical ventilation should use neuromuscular-
blocking agents for a minimum time [49].

Obstetric management in intubated patients can be as
follows: before 23—24 weeks of gestation, fetal monitoring
is not recommended for pregnant women with respiratory
failure caused by COVID-19, as an emergency cesarean
would bring more risks to the mother than fetal benefits
[50]. After this gestational age, evaluation of each case
is recommended as delivery under general anesthesia
presents significant risks for the mother and the health
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team. At 24-28 weeks, monitoring depends on fetal weight
and neonatal conditions [50]. Over 28 weeks of pregnancy
the maternal-fetal monitoring must be continuous. If
maternal conditions deteriorate, the delivery is indicated,
probably by cesarean section [50].

In pregnant women, due to the risk of pulmonary
edema from inflammation, fluids must be controlled
especially in those with desaturation. If saturation
deteriorates in a patient with a positive fluid balance, use
of furosemide is indicated [50].

LABOR MANAGEMENT

Pregnant women should be isolated for 2 weeks or,
after negative RT-PCR (reverse transcription polymerase
chain reaction), taking measures to avoid lying in bed due
to the risk of thromboembolism caused by COVID-19,
and by pregnancy, daily consultation by telehealth
[12]. Perform obstetric examinations and in-person
consultation only if indispensable cardiotocography is
carried out to assess the fetus, depending on maternal
conditions and gestational age [12].

At the beginning of the pandemic, the indication
for cesarean delivery was common due to the lack
of knowledge of vertical transmission [65]. However,
studies have shown that cesarean sections should be
indicated according to the usual obstetric conditions, as
the risk of vertical transmission is not an indication for
cesarean section [12]. Moreover, maternal infection with
SARS-CoV-2 is not an indication for cesarean section. The
timing and type of delivery should be based on obstetric
indications, clinical and fetal conditions such as gestational
age, obstetric history, maternal comorbidities, and
disease severity [1]. With regard to maternal indication,
in a patient with respiratory failure, childbirth may worsen
the pulmonary situation, and maternal hypoxia may
increase the risk of fetal impairment. In this case, indicate
a cesarean section between and 32—34 weeks in severely
critically ill patients, when the risk of prematurity can
be assumed by the service. Before 32 weeks, balance
maternal—fetal risks, especially in intubated patients
or those who need them [12], and perform continuous
monitoring by cardiotocography and, if fetal distress is
suggested, indicate delivery immediately by the most
appropriate method that conditions permit [12].

Minimize the frequency of maternal exams, do it every
2—4 hours, and with the least number of professionals.
Monitor SO, respiratory rate and temperature every hour
[12]. Do not indicate delivery for a stable patient with
COVID-19. The ideal is to schedule when a patient is
negative [12], and seek to establish a safer delivery for
the mother, baby, and health team [65]. Women should
be instructed on the most appropriate type of delivery for
each case, respecting the correct indications to reduce
unplanned cesarean sections and the psychological
impact of childbirth during the pandemic. One study
showed that 68.9% of women had a cesarean delivery and
COVID-19 was the main indication for it. COVID-19 is
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also associated with premature birth, although neonatal
outcomes are generally favorable [65].

At delivery, opioids and remifentanil are used with
caution because of the risk of respiratory depression.
Nitrous oxide can be used for labor analgesia [49].
Neuraxial analgesia is indicated, as it can also be
used for cesarean section in cases of conversion [12].
Histopathological examination of the placenta should be
required [1]. Prophylactic enoxaparin should be taken daily
40-80 kg or 60 mg if greater than 80 kg due to the risk
of thromboembolism in the puerperium and COVID-19
[60]. Discharge is the same as any patient with COVID-19,
and after discharge, the puerperal woman was followed
up via telehealth. If there is a need for evaluation during
the contagious period, all precautions should be taken [12].

All patients, and even asymptomatic patients, should
be tested before elective procedures, and the correct
protective equipment, such as an N95 mask, one or
two gloves, a long-sleeved lab coat, and eye protection,
should always be worn [12]. The room should have
negative pressure. Pregnant women must wear surgical
masks during delivery. After delivery, leave the patient
in the same room as before and, if possible, she should
be assisted by the same team of health professionals.
Offer contact with the newborn. All materials must be
considered contaminated [12].

The transmission of COVID-19 from person
to person occurs through respiratory droplets after
contact with an infected person (<2 m or direct contact
with an infected surface) [12]. One study showed that
there was no vertical transmission in 206 newborns [65].
Vertical transmission being possible has not yet been
conclusively proven [3].

BREASTFEEDING

Breastfeeding protects the mother and child, and
the benefits are unquestionable and should be encouraged.
The decision to continue breastfeeding during COVID-19
should be made considering the clinical peculiarities
of COVID-19 and the protective effects of breastfeeding
[66]. As COVID-19 is not transmitted by breast milk,
the benefits of breastfeeding outweigh the risks and can
even protect the mother and newborn. For breastfeeding
to be safe, infection control protocols must be strictly
adhered to [66]. The mother must wear an N95 or surgical
mask and perform hand hygiene when in contact with
her newborn, especially during breastfeeding [12]. The
mother should undergo hand disinfection and respiratory
hygiene [1]. Neonates should be tested and isolated
to avoid contact with contaminated droplets [12].
The mother and baby should be together and maintain
skin-to-skin contact during the COVID-19 period.
If the mother is very sick and unable to breastfeed,
she can express the milk, and a healthy person should
breastfeed the newborn [66]. Another option, if feasible,
is to discharge the asymptomatic newborn to be cared
for by a relative who does not have the disease, but if
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he is symptomatic and needs to stay in the hospital due
to prematurity, for example, he must remain isolated
in the intensive care unit [12]. Newborns should be
monitored for suspicious symptoms of COVID-19 [1].

CONCLUSION

As the risks of COVID-19 complications are higher
in pregnant patients, a knowledge of the behavior that
can help in better decision-making to preserve the health
of the maternal—fetal dyad is encouraged. The patient
must remain in isolation and be monitored and treated
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Professional ethics of recommendations: implications
for COVID-19 vaccination of women who are pregnant
or planning to become pregnant
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Abstract

There has been changing guidance from national and international professional associations, national and international
non-governmental organizations, and health officials in national governments for obstetrician-gynecologists about COVID-19
vaccination of pregnant women and women who are planning to become pregnant. in this paper, we provide an ethical
framework that provides the needed guidance to decision making about recommending COVID-19 vaccination to these
patients. the unique feature of this ethical framework is that it is based on professional ethics in obstetrics and gynecology.
We begin with an account of three key components of professional ethics in obstetrics and gynecology and how they are
pertinent to the ethics of making recommendations that should be understood in obstetric and gynecologic practice generally.
We then identify the implications of this overview for the specific topic of the ethics of recommending COVID-19 vaccination.

Keywords: COVID-19; COVID-19 vaccination; ethical principle of beneficence; ethical principle of respect for autonomy;
medically reasonable; professional ethics in obstetrics and gynecology
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NMpodcdeccuoHanbHan 3TUKa peKoOMeHaauun:
3HaYeHume BakumHauum npotus COVID-19 6epeMeHHbIX
MU NNaHpyouwmx 6epeMeHHOCTb XXeHLUH

®.A. Yepsenak™, JI.b. MakkaJioy, A. I'pronedaym
Omoenenue axywepcmea u cunexonozuu Meouyunckot wikonst Llykep ¢ Xogpempa / Hopmeenn

Bonvnuya Jlenoxe Xunn, Heto-Hopk
100 Bocmox, 77-a ya., Hoto-Hopx, 10075, CILIA

AHHOTaumsa

BHeceHb! n3MeHeHNs B PyKOBOACTBA HaLMOHarbHbIX M MEXAYHapOAHbIX MPOECCMOHaNbHBIX acCoLMaLIiA, HaLMOHamNbHbIX
W MeXAYHapOaHbIX HENPaBUTENbCTBEHHBIX OPraHM3aLuil, @ Takke OpPraHoB YNpaBfieHUs 30paBOOXpaHEHUs B HaLWOHab-
HbIX MPaBMTENLCTBAX A1 aKyLUEPOB-TVHEKOMOrOB B OTHOWEHNM BakumHaumn npotue COVID-19 BepeMeHHbIX XEHLUMH 1
KEHLLWH, NaHupyowmx 6epeMeHHOCTb. B 9TOM AOKyMEHTe NpeAcTaBneHbl STUYECKIE NPUHLMMBI, KOTOpble 0becneynsaroT
HeobxoaMmMoe PYKOBOACTBO AN MPUHSATUS PeLLeHnn O pekomeHaaumn BakumHauun COVID-19 aToi rpynne nauneHToB.
YHuKanbHas 0COBEHHOCTb 3TWUX STUYECKMX MPUHLMMOB COCTOUT B TOM, YTO OHW OCHOBaHbI Ha NPOCGHECCUMOHANBbHOW JTUKE
B aKyLLepcTBe U ruHekonorum. O63op HauMHaEeTCs C ONMCaHUs TPeX KIloYEBbIX KOMMOHEHTOB NPOMECCUOHANBHON TUKM
B aKyLUEpPCTBE 1 MMHEKONOMAN M TOTO, Kak OHW COOTHOCSTCS C 3TUKOW PEKOMEHAALMA, KOTOpbIe CreayeT NpUHUMATh B aky-
LUEPCKOM W TMHEKONOrMYECKo NpakTuKke B LienoM. 3aTem onpegensieTcs 3HayeHne atoro ob3opa Ans KOHKPETHOM TeMbl —
pekoMeHaaumm no BakumHaumn COVID-19.
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HIGHLIGHTS KNOYEBBIE MNONOXEHUA

Professional ethics in obstetrics and gynecology should guide
obstetrician-gynecologists in counselling pregnant patients about
COVID-19 vaccination.

Obstetrician-gynecologists should recommend COVID-19 vaccination
to their pregnant patients and patients who are planning to become
pregnant.

Making recommendations about clinical management
to pregnant patients is routine in obstetric practice.
Obstetricians make arange of recommendations to patients,
about, for example, coming in for prenatal visits, diet and
exercise, and refraining from the use of tobacco products
and consuming alcohol beverages. Such recommendations
promote both maternal and fetal health. Obstetricians also
make recommendations to protect maternal health, e.g.,
cesarean delivery to manage pre-eclampsia, and to protect
fetal and neonatal health, cesarean delivery for severe fetal
distress. Obstetricians recommend the flu vaccine each
year.

In this context, it should be of considerable concern
to obstetrician-gynecologists that currently there is
conflicting guidance from national and international
professional associations, national and international
non-governmental organizations, and health officials
in national governments about COVID-19 vaccination
of pregnant women and women who are planning
to become pregnant. the purpose of this paper is to provide
an ethical framework that provides clear guidance
to decision making about recommending COVID-19
vaccination to these patients. This ethical framework is
based on professional ethics in obstetrics and gynecology
[1]. We therefore start with an overview of three key
components of professional ethics in obstetrics and
gynecology and how they are pertinent to the ethics
of making recommendations that should be understood
in obstetric and gynecologic practice generally. We then
identify the implications of this overview for the specific
topic of the ethics of recommending COVID-19
vaccination.

THREE COMPONENTS

OF PROFESSIONAL ETHICS

IN OBSTETRICS AND GYNECOLOGY

Ethical principles

The three components of the proposed ethical
framework are two ethical principles — beneficence and
respect for autonomy — and the clinical ethical concept
of medical reasonableness. Ethical principles and
clinical ethical concepts are designed to provide clear,
practical guidance to clinical judgment and clinical
management [1].

The ethical principle of beneficence
The ethical principle of beneficence is the older
of the two ethical principles. One of the first

lMpotheccroHanbHas aTuka B akyLIepCTBE 1 MMHEKONOrN AOSMKHA Chy-
XWUTb OPUEHTMPOM A1 aKYLLEPOB-TMHEKONOTOB MPW KOHCYNbTUPOBAHNM
BepemeHHbIX N0 NoBoAy BakumHauun npotus COVID-19.
AkyLuepbI-THEKOMOr JOMKHbI PEKOMEHL0BATb BaKLWHALMIO

ot COVID-19 GepeMeHHbIM naLueHTKkam 1 nawueHTkam, KoTopble nna-
HUPYIOT 6epEMEHHOCTB.

occurrences of the word “beneficence” in the
global history of medical ethics occurs in the first
book entitled, “Medical Ethics”, by the English
physician-ethicist, Thomas Percival (1740-1804),
and published in 1803. Percival invokes the principle
of beneficence when he sets out an ethical
framework for the responsible use of “drugs and
wines” — fortified wines then being thought to aid
in the treatment of digestive disorders and to calm
nerves — in the formulary of the Manchester Royal
Infirmary in England. Their use should be guided by
“beneficence”, by which Percival meant an evidence-
based evaluation of their efficacy [2, 3].

Percival’s account contains a compressed version
of the ethical principle, which is not surprising given
that he is perhaps the first explicit invocation of the
principle. the ethical principle of beneficence was fully
formulated in the last third of the previous century. It
creates the ethical obligation of the physician to identify
and provide clinical management that in evidence-based
clinical management is predicted to result in net clinical
benefit for the patient, a greater balance of clinical
goods over clinical harms. the clinical goods include
the management as well as the prevention of disease
and disability and the prevention of death (though not
at all costs). the clinical harms include especially pain,
distress, and suffering, as well as preventable death.
With Percival, we emphasize that the evidence base for
beneficence-based clinical judgment does not include
the physician’s idiosyncratic views or unanalyzed
“personal experience”. the latter is usually distorted by
unrecognized biases, which evidence-based reasoning
is designed to critically appraise and mitigate [1].

The reliability of beneficence-based clinical judgment
isa function of its evidence base. the stronger the evidence
base, the more reliable are the clinical judgments based
on it. Conversely, the weaker the evidence base, the less
reliable are the clinical judgments based on it.

The  beneficence-based
reasonableness

When a form of clinical judgment is supported
in beneficence-based clinical judgment it is known
in professional ethics in medicine as “medically
reasonable”. Forms of clinical management that are
not supported in beneficence-based clinical judgment
are not medically reasonable and should therefore not
be included in the clinical management of the patient’s

concept of medical
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condition (pregnancy is a condition, not a disease or
disability), disease, or disability [1].

The ethical principle of respect for autonomy

The ethical principle of respect for autonomy also
has its origins in eighteenth-century British medical
ethics, in the work of Percival’s predecessor, the Scottish
physician-ethicist John Gregory (1724-1773). in his
lectures on medical ethics to his students, published
in 1772 [4, 5] Gregory supports the ethical obligation
of physicians to be honest with gravely ill patients
about the clinical gravity and implications of end-stage
disease and injury. He also states that patients have
the “right to speak” when their own health or life is at
stake. Physicians have the ethical obligation to listen and
to evaluate the patient’s views and preferences. When
these are what we would now call medically reasonable,
the physician should endorse them. When the patient’s
views and preferences are not medically reasonable
the physician should withhold endorsement — and be
prepared for the adverse outcomes that might follow and
provide clinical management of them without comment
or, especially, complaint.

Like the ethical principle of beneficence, the ethical
principle of respect for autonomy was fully formulated
in the last third of the twentieth century. This principle
integrates the beneficence-based concept of medical
reasonableness with respect for the patient’s right “to
speak” or, as we would now say, the patient’s right
to self-determination. the ethical principle of respect for
autonomy creates the ethical obligation of the physician
to empower each patient to make informed and voluntary
decisions about the clinical management of her
condition, disease, or diagnosis. the physician empowers
the patient to make informed decisions by providing her
with information on her condition or diagnosis and about
the medically reasonable alternatives for the clinical
management of her condition or diagnosis, as well as
the clinical benefits and risks of each such alternative.
the physician empowers the patient to make voluntary
decisions by making a reasonable effort to ensure that
the patient’s decision-making process is free of both
internal controlling influences and external controlling
influences. Psychosocial support should be provided, as
needed, with the goal of achieving voluntary decision
making [1].

Offering and recommending clinical

management

Sometimes more than one medically reasonable
alternative is supported in beneficence-based clinical
judgment. For example, trial of labor after a previous
cesarean delivery by a low transverse incision is
supported in beneficence-based clinical judgment as
medically reasonable and so is planned cesarean delivery
[6]. When there are two or more medically reasonable
alternatives, the ethical principle of respect for autonomy

creates the ethical obligation to offer both and to support
the patient to understand and evaluate each alternative
based on her values and beliefs. Inasmuch as the physician
is not able to determine which alternative better supports
the patient’s values and beliefs, the physician should
not make a recommendation. Instead, shared decision
making — in the sense of offering but not recommending
the medically reasonable alternatives in the context of the
patient’s values and beliefs — should guide the physician’s
role in the patient’s decision-making process [1].

Sometimes there is only one medically reasonable
form of clinical management, for example, cesarean
delivery to manage well-documented, intrapartum
complete placenta previa. This form of clinical
management dramatically reduces the risk of maternal
mortality and essentially eliminates the risk of stillbirth
and neonatal mortality. These clinical realities mean that
there is no support in beneficence-based clinical judgment
for vaginal delivery. Cesarean delivery should therefore
be unhesitatingly recommended, and if necessary,
strongly support the patient’s decision making. Shared
decision making, in the meaning described above, is
not the appropriate model for decision making because
it conveys the false impression that not accepting
the recommendation of the only medically reasonable
alternative, i.e., not being vaccinated against COVOD-19,
is acceptable in professional ethics in obstetrics and
gynecology [1].

Some take the view that making recommendations
is not compatible with the ethical principle of respect
for autonomy and do so in the name of championing
the rights of patients, especially women who are patients
[7]. This is, to say the least, ironic, since this view, to be
plausible, must assume that female and pregnant patients
are systematically at risk of being controlled by their
physicians. This view infantilizes female and pregnant
patients. Worse still, it combines the influencing of a
patient’s decision making (which recommendations are
undoubtedly meant to do) with asserting a controlling
influence. This is a conceptual error and conceptual
errors are not permitted in ethical reasoning, just as they
are not permitted in scientific and clinical reasoning. This
view is also inconsistent with evidence-based reasoning:
patients report that their physicians’ recommendations
are the most important consideration in their decision
making about clinical management [8]. the claim
that making recommendations is not compatible with
the ethical principle of respect for autonomy therefore
fails and should be discarded.

Offering vs. recommending COVID-19

vaccination

There is a crucial difference between shared decision
making and making recommendations. Shared decision
making starts with the patient’s values and beliefs about
COVID-19 vaccination, which becomes the controlling
factor of the decision-making process. This means that
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the physician has the autonomy-based ethical obligation
not to challenge but always to support the decision of the
patient, including refusing the COVID-19 vaccination.
Making recommendations about COVID-19 vaccination
starts with the clinical reality that there is only one
medically reasonable alternative, which becomes
the controlling factor of the physician’s clinical
judgment and therefore in the decision-making process.
This means that the physician has the ethical obligation
to respectfully challenge the decision of a pregnant
patient or patient planning to become pregnant to refuse
COVID-19 vaccination.

The form that this respectful challenge should take is
guided by the ethical principle of respect for autonomy:
to empower the patient to reconsider her refusal in the
context of the preventable clinical risks that implementing
her refusal creates. in the United States, when patients
refuse recommended clinical management, the physician
has the legal obligation of informed refusal. the physician
should inform the patient about the risks that refusal
creates and document this disclosure in the patient’s
record. Doing so reduces the physician’s professional
liability should those risks occur [1]. There is an ethical
dimension to informed refusal that applies in all settings
globally: in a respectful manner the physician should
point out refusing the COVID-19 vaccination means
that the patient will have to rely on other measures such
as masking and maintaining the prescribed distance
from others, and these measures are not as effective as
full immunization. the goal is to empower the patient
to understand that these risks exist and that they could
happen to her. She should be asked what she would think if
those risks did indeed happen to her. in virtually all cases,
the patient will express concern. She should be asked why
to elicit her values and beliefs about protecting her life and
health and that of her fetus. the physician can then point
out the common ground that exists between the physician
and the patient: the value of protecting both the life and
health of the patient. the physician can then explain that
this common ground motivates the recommendation
of COVID-19 vaccination. the physician should repeat
the recommendation as the only way to implement her
values and beliefs.

This process of eliciting the patient’s values about
protecting her life and health, making common ground
explicit, and re-iterating the recommendation as
the way to implement the patient’s values and beliefs
is known as respectful persuasion [1], an important
but underappreciated clinical tool for implementing
the ethical principle of respect for patient autonomy.
the justification for using this tool is evidence that
patients consider the physician’s recommendation as
very important in their decision making [8]. Making
recommendations coupled with respectful persuasion
should both be understood as autonomy-enhancing.

AKYWEPCTBO

Recommending COVID-19 vaccination

to pregnant women and women planning

to become pregnant

The ethical principle of beneficence should guide
the physician’s assessment of the benefits and risks
of COVID-19 vaccination for pregnant women and
women planning to become pregnant [9]. This assessment
begins with the risk of not being vaccinated. COVID-19
is a more serious disease for infected pregnant patients
than it is for non-pregnant patients. Pregnant women
and recently pregnant women are at an increased risk
for severe illness and other pregnancy complications
from COVID-19 when compared to non-pregnant
women [10-14]. Severe illness means that a person with
COVID-19 may more likely need to be hospitalized, be
admitted to an intensive care unit, or be on a ventilator.

In addition, pregnant women with COVID-19 are also
at increased risk for preterm birth (delivering the baby
earlier than 37 weeks) and might be at increased risk for
other poor pregnancy outcomes.

Having certain underlying medical conditions,
and other factors, including age, can further increase
a pregnant or recently pregnant (for at least 42 days
following the end of pregnancy) woman’s risk for
developing severe COVID-19 illness.

After pregnancy, changes that occur in the body during
pregnancy that increase the risk for severe illness from
respiratory viral infections like COVID-19 can continue.
For example, increased risk for developing blood clots
during pregnancy can continue after pregnancy and
increase the risk for severe illness, as in recently pregnant
people with HINT1 influenza.

This risk can be reduced by wearing an appropriate
mask and maintaining social distance, but these are not
as effective as vaccination. This is especially the case
in a country with a low vaccination rate, currently
reported to be 25.84% in Russia'. the recently
completed placebo-controlled randomized trial of the
GAM-COVID-Vac showed 91.6% efficacy with
a good safety profile [15—17]. These results are like
those reported for the mRNA vaccines [9]. Fully
vaccinated patients may continue to use masks and
maintain social distance, but the need to do so will
diminish. the resulting increase in personal freedom
is an important psychosocial benefit that should not
be discounted. the risks of the vaccine are rare and,
in most cases, clinically manageable. the public health
implications of a vaccine with 91.6% efficacy are
significant. This significance increases in countries
like Russia with low current vaccination rates.

CONCLUSION

Beneficence-based clinical judgment is clear on two
points. First, not being vaccinated against COVID-19
is not a medically reasonable alternative for pregnant

' Our World in Data. Coronavirus (COVID-19) Vaccinations. https://ourworldindata.org/covid-vaccinations?country=RUS Accessed Aug 4%, 2021.
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women or for women planning to become pregnant.
Second, the vaccine currently available in Russia
is highly effective with a good safety profile. This
conclusion can be made with confidence even in the
absence of a randomized clinical trial with pregnant
women and women planning to become pregnant
in an intervention arm. This beneficence-based
clinical judgment is the same that the authors and their
colleagues at Northwell Health reached concerning
vaccines with emergency approval from the U.S.
Food and Drug Administration, even in the absence
of such a randomized clinical trial [9]. There we
argued that this beneficence-based clinical judgment
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