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Anomauia: pesyromamu ocmanHix 0ocaiodcens ceiovamo, wpo COVID-19 y sacimuux 00 35 mudicHa
eecmayii € (akmopom puzuKy GHYMPIUHLOYMPOOHO2O IHPIKY8AHHS MA AHMEHAMATbHOI ac@ircii
nrooa. Tomy memoio Hawio2o O0CHIONCeHHs. OVIO BUHAYUMU NAMOMOPEONOIUHI 3MIHU NAAYeHMU
npu Koponasipychii x6opo6i (COVID-19) y sacimuux na 33-40 muoicnax eecmayii 051 6CMaH0B1eHHS
Mmexanizmie hopmyeanHs nopyuiensb niayeHmapHoi Gyukyii 0o 35 muoicna eazimuocmi. Mamepian
00Ci0dHCenHA— 3 7 NAAYEHM HCUBOHAP OOINCEHUX HEMOBIAM HCIHOK 3 KITHIYHUMU NPOABAMU KOPOHABIPY CHOT
X60pobu npu oaiti éazimuocmi, niomeepoxicenoi nosumunum I1JIP mecmom (susnavenns PHK SARS-
CoV-2). ITnayenmu 6ynu ompumani nicist NOIHGOPMOBAHOT 3200U Y 8i00iIeHHT NAMONOSTUHOT AHAMOMIT
HICJI «OXMATJUT» MO3 Vkpainu y nepioo 3 nucmonaoa 2020 no epyoenv 2021 poxy. Ilnayenmu
JHCIHOK 3 2eCMO3amMu 8a2iMHUX 00 epynu 00CAi0JHCeHHs He eKkuouanucsa. Mamepian 6y6 po3nodineHuil Ha
2pynu 8 3anexcnocmi 8i0 mepminy 3axeoprosanus: I epyna — COVID-19 na 33-34, Il epyna — COVID-19
Ha 35-40 muoicni eecmayii. 36 Hemosnsim Hapoounucs 3 eucokumu oaramu (8-9) 3a wxanor Aneap
ma HecamugHum IIJIP-mecmom, nezsaxcaiouu Ha me, wo y 3 eacimnux 6y6 6adxckuil nepebdie x60poou
3 nHeemonicto. Oona oumuna byna oyinena 3a wikanoio Aneap 3-4 6amu ma mana nosumusHuti 11JIP
mecm, KIIHIYHI nposeu y mamepi 0yiu cepeoHbO-8AMNCKI. 3ACmOCO8Y8ANUCT MEMOOU OOCTIONCEHHSL:
MAKpOCKONIYHUU, OP2AHOMEMPUYHUL, MIKPOCKONTUHULL 3 (hapOYBaHHAM 2iCmON02IYHUMU OAPEHUKAMU —
eemamoxcuninom ma eosunom (I'E). Imynozicmoximiynuti Memoo 3acmoco8ysanu 3 6UKOPUCMAHHAM
MonokoHanbHux anmumin 0o CD34 ma enaokom 51306020 akmuny OJisi BUSHAYEHHS CAHY eHOOMENT0
apmepion ma Mm’s308020 wiapy. Ilamomopghonoziuni 3miHu 6 NIAYEHMAX HCUBOHAPOONCEHUX NpU
COVID-19 6 060x epynax xapakxmepu3sy8anucs ekcyoOamueHuM 3andieHHam (N1ayeHmum,) 6UpaxiceHicms
AKO20 OYIHI0BANLACS KINbKICMI0 NA0CIi8 (8i0 1 00 5). InmencusHicmos 3ananvHux 3miH 3MeHULy8anacs 3i
30LIbUEHHAM MPUBATOCII NOCMKOBIOHO020 IHmMepsana (npomixcox uacy 6io diacnocmyeanns COVID-19
¥ 6azimnoi 0o nonoeie). Ypaxcenns koponagipycom (SARS-CoV-2) naniscmosbyposux eopcun (I epyna)
npU3800ULO 00 OUCOYILI0BAHO20 O03DIBAHHSA NIAYEHMU, WO XAPAKMEPUZYBANOCA IOKATbHOO 2INONIA3IEI0
MEPMIHATbHUX 80PCUH, CEPEOHSL KIIbKICMb SKUX 6 00HOMY noi 30py npu 30inouenni 400 y I epyni cknana
20,35 [11; 29], npomu 25,0 [21; 29] y Il epyni, (p1-2=0,001); wo siomivanocsy 58,8% (95%/1: 33,5%-
81,9%); p12=0,005. ¥V pobomi suznaueno mexanizm nopyuwents gopmyeanns xopiona npu COVID-19 y
sacimuux Ha 33-40 muxcusax eecmayii. Ha nauty oymxy COVID-19 0o 35 muoichs y 6acimuoi npu3e00ums
00 ypaoicenns kopoHagipycom SARS-CoV-2 3pinux npomidxcHux 80pcuH Xopiona ma HeMONCIUBOC
Gopmysanns 6i0 OCMAHHIX MEPMIHANHUX B0PCUH, WO € NPUHUHOIO BUHUKHEHHs NIAYeHMAapHoi
oucgyHryii (Oucoyitiosanoeo 0ospieants niayenmu). Lle niomeep0aicysanocs 00cmamuboo KilbKicCmio
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mepminanvHux éopcur 6 niaayeumax npu COVID-19 nicna 35 muoichs eacimnocmi. B 06ox epynax
HAPOOCEHHs HEMOBIIAM 3 BUCOKUMU DANaMu 3a WKaio Aneap 3abe3neuysanocs KOMREHCAMOPHUMU
MeXaHizMamu niayeHmu ma 602HUWEe8iCmio 3anaibHux 3miH. Bpaxogyioui ipocionicme 6UHUKHEHH:
JIOKabHOI einonaasii mepminanonux éopcur npu COVID-19 y sacimuoi 0o 35 mudicHa KuiHiyucmam
cnio nam’samamu, wo yeti nepioo € KPUMU4HUM O POPMYSAHHIO NIAYEHMU MA NO NEPUHAMATbHUM
empamam. Ilooarvuiozo 0ocnioxcenna nompedoyroms niayenmu npu COVID-19 y I ma Il mpumecmpax

B8a2IMHOCMI.

Kawuosi ciioBa: COVID-19, SARS-CoV-2, BariTHiCTb, MJ1alleHTa, BOPCUHH XOP1OHA.

Beryn

S-6inok (Spike Protein) oGoioHKH KOpoOHa-
Bipyca (SARS-CoV-2), 30yaHuKa HOBOi KOpO-
HaBipycHoi xBopoou (COVID-19), 3B's3yeTbes 3
penentopoMm (angiotensin-converting enzyme 2,
ACE2) xmituH Oaratb0X OprasiB. 3HHUKECHHSIM
PIBHS aKTUBHOCTI Ta KOHIIEHTpAIlli aHT10TEH3UH-
nepeTrBoproBaibHOro epmenty 2 tumy (ACE2)
y TUTAIICHT] TOSICHIOIOTH 0ap’epHy (YHKITIIO TUTa-
nentu (Edlow et al., 2020) He3Baxaroun Ha 11e,
ICHY€ BIpOT1IHICTh BHYTPIIIHHOYTPOOHOTO 1H(I-
KyBaHHS Ta aHTEHATaJbHOI 3arubeni rioaa mpu
COVID-19 y BaritHoi (Gao et al., 2021; Jackson-
Gibson et al., 2023; Sharps et al., 2020; Smithgall
et al., 2020). Pesynpratu ocTaHHIX JOCITIKEHB
cBiguath, mo COVID-19 go 35 TmxHs BariTHo-
CTl € (haKTOpOM pPHU3UKY BHYTPIIIHHOYTPOOHOT
acikcii moaa, a micist IbOro TEPMIHY KOAHOTO
BHIAJIKy aHTEHATalbHOI ac(ikcii He Oya0 BUSB-
neno (CaBuyk, 2023). Lle cmonykaao Hac IpoBe-
cTH maroMopdosIoriyHe AOCIIHKEHHS TUIallCHTH
y TepMmiHax 33-40 THKHIB recrarii.

Meta

Busnauntin matomopdosoriyHi 3MiHM TUIa-
uentu npu COVID-19 y BaritHux Ha 33-40 THx-
HSIX T€CTaIlii AU BCTAHOBJICHHS MeXaH13MiB (op-
MyBaHHsS MOpYILIEHb IUIAllEHTapHOI (QyHKLIi 10
35 THXHS BariTHOCTI.

Marepiaau i MeToau

Marepian gocmigxeHHst — 37 TUIALEHT )KUBO-
HapO/KEHUX HEMOBJIAT, KIHOK 3 KIIHIYHUMU
MposiBaMU KOPOHABIpYyCHOI XBOPOOW TMpHU Ja-
HI BariTHOCTI, MIATBEPIKEHOI MO3UTUBHUM
I[IJIP Tectom (BuzHaueHHs PHK SARS-CoV-2).
[TmanenTn Oynu orpumani micis noiHdopmoBa-
HOT 3rOIM Yy BIUTUICHHI MMATOJIOTIYHOI aHaTOMii
HACHT «OXMATAUT» MO3 VYkpaiau y nepiof
3 muctomnazna 2020 mo rpynens 2021 pokis. [la-

[IEHTH XKIHOK 3 T€CTO3aMH BariTHHUX JI0 TPYIH J0-
CJTIDKCHHS HE BKJTFOUAJTHCS.

Marepian OyB po3NojAUIeHUH Ha Tpynu
B 3QJEXKHOCTI BiJ TEpMIHY 3aXBOPIOBaHHS:
I rpyna — COVID-19 na 33-34 TtwxHi, II rpy-
na — COVID-19 na 35-40 TmxHi recTarii.
36 HEeMOBJAT HAPOAMIUCS 3 BUCOKUMHU OalaMu
(8-9) 3a mkanoro Anrap ta HeraruBHum I1JIP-
TECTOM, HE3Ba)KalouM Ha Te, L0 Y 3 BariTHUX
OyB BaXKUIl nepedir XBopoOU 3 MHEBMOHIEHO.
Opnna nutrHa Oysa OIliHEeHA 3a MIKAIOK Armrap
3-4 6amu ta Mmana nosutusuuii I1JIP Tect, xii-
HIYHI TIPOSIBM y Marepi Oyau CepelHbO-BaXKKi.
[Tepebir kopoHaBipycHOi xBopoOu y 19 BariTHUX
OyB OIIIHEHUU SIK JIETKUW Ta CEpeliHE BaKKUIl
y 15 >iHOK. 3aCTOCOBYBaJMCS METOAU JIOCIHI-
JOKCHHSI: MaKpPOCKOIIYHUM, OpPraHOMETPHYHUU,
MIKpOCKOIIYHUHN 3 (hapOyBaHHSAM TiCTOJIOTIYHU-
MU OapBHMKAMU — T€MAaTOKCHIJIIHOM Ta €03MHOM
(T'E). ImyHOTiICTOXIMIYHHUN METOJ 3aCTOCOBYBa-
JIM 3 BUKOPUCTAHHSIM MOHOKJIOHAJBHUX aHTHUTLI
10 CD34 ta rimagkoM’130BOT0 aKTUHY U1 BU3HA-
YEHHS CTaHy €HAOTENII0 apTepiosl Ta M’ sI30BOTO
mapy. CTyImiHb BUPAKEHOCTI TIPOSBY 3anajIbHUX
3MiH OIliHIOBajacs Bif (+) mo (+++++) B 3amex-
HOCTI BiJl BUPAXXEHOCTI 3aIMaJIbHOTO 1H(IIBTPATy
(KUIBKICTh JICHKOLIUTIB Ta JIM(OLUTIB B OTHOMY
noni 30py).CTaTUCTUYHUN METOA JOCIHiIKSHHS
MPOBOAMIIN 3 BUKOPUCTAHHSAM MAaKeTy Mporpam
STATISTICA 8.0 (StatSoft, USA), cepiitauii
Homep STA862D175437Q ta MedStat cepiii-
HU HOMep 85684586. [l OLIHKYU Pi3HUIN MiXK
MOPIBHIOBAHUMH CEPEIHIMU 3HAYCHHSMHU TBOX
HE3aJIeKHUX CYKYITHOCTEH MpHU Malux BHOIpKax
3acTocoByBajin HemapameTpuuHuii U-kpurepiit
Manna-VYitai (Mann-Whitney U Test). Panrosi
JlaHl HaBeaeH1 y GopMaTi MeaiaHa 3 HIDKHIM Ta
BepxHiM kBapTwisiMu (Me [Q1; Q3]). Biamin-
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HOCTI BBa)KaJId CTAaTUCTUYHO 3HAYYIIUMHU, SKILIO
3HAYCHHsI WMOBIPHOCTI Oyno Oinbire abo piBHE
95% (p <0,05).

Pesyabraru

HocaipxyBanucs mianentd npu COVID-19
y matepi Ha 33-40 twxuax rectauii. [Tpu opra-
HOMETPUYHOMY JIOCIII/DKEHHI He OyJI0 BHUSABICHO
JOCTOBIPHOI pi3HHUIII y Maci turaneHT (p=0,43), y
[ rpymi ueii nokazuuk ckias 592 [420; 800] ta 'y
IT- 563 [390; 780].

[Ipn MIKpOCKOIIYHOMY JAOCIIIKEHH IUIa-
uedt I ta II rpym (ta6. 1; puc. 1) BusBIEeHO
xopioamuioHIT: n=17 (100% (95% HI: 89,4%-
100%)) Ta n=19 (95% (95% 1: 80,3%-100%));
6azanpHuil neuunayit: n=17 (100% (95% Al:
89,4%-100%) ta n=20 (100%(95% AI: 90,9%-
100%)), BignosinHo. Ilpuuomy BUpaKeHICTh
MpOsIBY 3allaJIbHOIO Ipolecy nepeBaxana y 1l
rpyni. CTymiHb BUPaXEHOCTI MPOSIBY XOpioaM-
HioHiTy y | rpymni omintoBanacs (+) y 47% (95%
Al: 22,9%-72%); (++) ta (+++) mo 23,5% (95%
Ol 6,1%-47,8%); (++++) —5,9% (95% [I:
0,0%-23,2%) npotu (+) 45% (95% Al: 23,1%-
68%); (++) 25% (95% Al: 8,2%-47,2%); (+++)
ta (++++) mo 10% (95% AI: 0,8%-27,8%) Ta
(+++++) — 5% (95% Al: 0,0%-17,9%) y 1I rpy-
ni. BupaxeHicts mposBiB 0a3aibHOro ACIHIY-
ity y I rpyni oninroBanacs (+) y 17,6% (95%
AI: 3,1%-40,6%); (++) — 47% (95% MOl: 22,9%-
72%); (+++) — 29,4% (95% AI: 9,7%-54,5%);
(++++) — 5,9% (95% AlL: 0,0%-23,2%) npo-
™ (+) 25% (95% Al: 8,2%-47,2%); (++) 35%
(95% AI: 15,1%-58,1%); (+++) — 20% (95% Al:
5,2%-41,3%); (++++) — 15% (95% II: 2,7%-
34,9%) ta (+++++)— 5% (95% Al: 0,0%-17,9%)
y II rpymni. [Ipuaomy AOCTOBIpHOI PI3HUII MiX
rpymnamMu He Bu3Hadajocs (Tal. 2). Y miamneHTax
I rpynu BUSIBISIBCS HEKPO3 €HIOTEIIIO CYAHH:
n=20 (100% (95% AI: 90,9%-100%)), npo 1o
cBimumio 3HmwkeHHs ekcnpecii CD34 B enmo-
temii cyauH (puc. 1.B) y nmopiBHSHHI 3 ekcrpe-
cieto CD34 B ennorenii y muiauentax | rpynu
(puc. 1.I'), ne aHamoriyHi HEKPOTUYHI 3MiHU
BUSIBMIIMCS JMIe y 2 cnocTtepeskeHHsx (11,8%
(95% AI: 0,9%-32,6%)), pi1-=0,0001; ta y no-
piBHsIHHI 3 KoHTposneMm (puc. 1.J1). Ilnanentu
000X TPyl XapaKTepU3yBaIHCS BOTHUIICBUMHU
1H(apkTamu 3 00IITEpaIli€l0 MI>KBOPCUHIACTOTO
npoctopy (iOpUHOITOM, 301TBIICHHSIM KUIBKO-
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CTi CHHITUTIAIBHUX BY3JIMKIB; a TAKOXK Tpotide-
pPaTUBHUMHU 3MiHAMU TJIAJIKOM SI30BUX BOJIOKOH
y CTIHKax apTepiosl CTOBOYpPOBHUX Ta HAIiBCTOB-
OypoBux BopcuH (puc 1.E) 31 3By>keHHSIM TIpo-
CBITY B MOPIiBHSAHHI 10 KOHTPOJIBHOI IpynH (puc.
1.2K). Tpom603u KamiispiB TepMiHAIBHUX BOP-
CHH BUSBIISIUCA y =5 cniocTepexeHHsx I rpy-
mu — 29,4% (95% HI: 9,7%-54,5%) ta n=11
Bunajakax Il — 55% (95% Jl: 32%-76,9%); ane
JIOCTOBIPHOI PI3HUIII MK I'pyllaMU HE CIIOCTepI-
rajocs: pi-=0,18. ¥V 10 cnocrepexenunsax I rpy-
nu: 58,8% (95%A1: 33,5%-81,9%) cnoctepira-
JIOCSI AUCOIIHOBaHE JO3PiBaHHS BOPCHH XOpiOHA
Y BUIJISIZII BOTHHIIIEBOT TiITOIIIa311 TepMiHATBHUAX
BopcuH (puc. 1.A), sika He 3ycTpivanacs y mia-
nentax Il rpynu (puc. 1.b); pi.=0,005. ¥V I rpy-
i KUIBKICTh TEPMIHAJIBHUX BOPCUH B OJHOMY
noji 3opy npu 36inpmenni 400 ckmana 20,35
[11; 29], y II rpymi — 25,0 [21; 29]; p1»=0,001
(puc. 1.A, b).

O0roBopenHs

Hocnimxenns mnaneHt npu COVID-19 y
Mmarepi Ha 33-40 TWKHSIX recraii oOrpyHTOBa-
HO TIOTEPEHIMU CBITYECHHSAMHU HAyKOBIIIB, SIK1
3a3Havyajy, [0 KOPOHABIpyCHa XBOopoOa y Ma-
Tepi 10 35 TWxXHS recraiii € GakTopoM pU3UKY
(dbopMyBaHHS IJIAEHTApHOI HEIOCTATHOCTI Ta
MepUHATAIBHUX BTPAT, TOMl SK 3aXBOPIOBAHHS
Ha COVID-19 micast uporo TepMiHy HE MpHU-
3BOJMIIO [0 AaHTEHATaJILHOI 3aruOenl IuIoda.
VYV HamMX CHOCTEPEKEHHAX MITH HAPOAMIUCS
3 BUCOKMMH OajamMH 3a IIKaJIol Armrap Ta He-
raruBHUM [1JIP TecToM, KpiM OZHOTO HEMOB-
ns (3 6amm, TTJIP +). I'pyru Oynu po3nosineHi
JUTSI TIOPIBHSIHHSL CTPYKTYPHUX 3MiH TUTAIICHTH
npu COVID-19 y BaritHux 3 33 mo 34 Tux-
HiB rectanii (I rpyma) ta micms 35 (II rpymna).
Cnig Bim3HauuTH, 1mo y | rpymni mocTKOBiIHHI
iHTepBain (MPOMIXKOK 4Yacy Bif M1arHOCTYBAaHHS
COVID-19 no nonoris) (Savchuk et al., 2021)
OyB TpUBATIIINM: 5-6 THXHIB, IPOTH 1-4 THXKHI
y I rpymi, 4MM MOSICHIOETHCSI HAsBHICTH IPO-
ABIB (IepeBakaHHs eKCyJaTHMBHHX abo Mpo-
mipepaTUBHUX 3MiH) B 3aJIeKHOCTI Bij (a3u
3amanbHOTO Mporiecy (Gychka et al., 2022). Ko-
ponasipyc (SARS-CoV-2), norpamnsitoun y Kii-
THUHY MOLIKOJKY€E €HAO0TENIH, 0 CBIIYUTh MPO
HasIBHICTh aJjibTepallii Ta 1HIIIFOBaHHS TOCTPOI
(da3u 3aXBOPIOBaHHS, L0 MPOSIBISLIOCS HEKPO-
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Taoauus 1. [Tatomopdonoriuni 3minu miarnentu npu COVID-19 y marepi
Ha 33-40 THXHSAX BariTHOCTI

. _ P (Mann-Whit-
I'pynu I (n=17) II (n=20) ney U-test)
XopioaMHIOHIT n=17 n=19
100% 95% -
(95% J1: 89,4%-100%) (95% AI: 80,3%-100%)
[aTepBiNTY3UT n=3 n=3
17,6% 15% -
(95% AI: 3,1%-40,6%) (95% AI: 2,7%-34,9%)
Bimyzut n=1 n=1
5,9% 5% -
(95% AI: 0,0%-23,2%) (95% AI: 0,0%-19,7%)
bazanpumii gerumyit n=17 n=20
100% 100% -
(95% J1: 89,4%-100%) (95% AI: 90,9%-100%)
OO6miTeparist MPOCBITY n=0 n=0
aprepion 0,0% 0,0% -
(95% AI: 0,0%-10,6%) (95% AI: 0,0%-9,1%)
[pomnideparnBai 3MiHA n=17 n=20
B CTIHI[ apTepion 100% 100% -
(95% J1: 89,4%-100%) (95% AI: 90,9%-100%)
Hexpo3s enporernito aprepion n=2 n=20*
11,8% 100% p12<0,01
(95% AI: 0,9%-32,6%) (95% AI: 90,9%-100%)
Tpom6o3u KarinspiB n=5 n=11
TEpMIiHAJIBHUX BOPCUH 29,4% 55% p12=0,18
(95% AI: 9,7%-54,5%) (95% AI: 32%-76,9%)
301IbIICHHS KITBKOCTI n=17 n=20
CHUHIIMTIATBHAX BY3JINKIB 100% 100% -
(95% AI: 89,4%-100%) (95% AI: 90,9%-100%)
AHriomMaro3 TepMiHaIbHUX n=14 n=13
BOPCHH 82,4% 65% -
(95% AOI: 59,4%-96,9%) (95% I1: 41,9%-84,9%)
Iadapkru, obmiteparis n=17 n=20
MDKBOPCHHYACTOTO IPOCTOPY 100% 100% -
(95% AI: 89,4%-100%) (95% AI: 90,9%-100%)
lNmomnasis TepMiHATBHUX n=10* n=0
BOPCHH 58,8% 0,0% p12=0,005
(95% AI: 33,5%-81,9%) (95% AI: 0,0%-9,1%)

Hpumimxa: *p<0,05 (Mann-Whitney U Test) — craTucTiyHa 3Ha9yIIiCTh BiMIHHOCTEH MiX rpynamu; p1-2=0,005
(rimomuasist TepMiHAIBHUX BOPCHH), pi2 < 0,01 (Hekpo3 enporeniio), pi2=0,18 (TpomO031 Kanispis).

TUYHUMU 3MiHamu y eHgorenii cynus (I1 rpymna
(100% (95% Al: 90,9%-100%)) npotu I (11,8%
(95% JI: 0,9%-32,6%)); pl-2 < 0,01. 3i 30i1b-
HIEHHSIM TPUBAJIOCTI MOCTKOBITHOTO 1HTEPBAILY

BiI0yBajioCss BITHOBJICHHSI HEKPOTH30BaHOTO
ennotenito (puc. 1.I'). IlposiBM ekcymatuBHO-
ro 3amajcHHs — IUIAICHTHUTY, BUSBISUIACA Y
ianenTax o6ox rpyn. Y II rpyni 16 Bunankis
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Taoauus 2. BupaxeHicTh nposiBiB xopioamHioHiTa (XA) Ta 6a3anpHoro aenuayira (b/1)
y manenti npu COVID-19 y matepi Ha 33-40 THKHSAX BariTHOCTI

> BupazkeHicTh nposiBiB
]
-
8 + ++ +++ ++++ +H+++
n=8 n=4 n=4 n=1 n=0%
XA 47% 23,5% 23,5% 5,9%
(95% (95% (95% (95% (95%
E’ Al: 22,9%-72%) | Al: 6,1%-47,8%) | AL: 6,1%-47,8%) | Al: 0,0%-23,2%) | AlL: 0,0%-10,6%)
=
= n=3 n=8 n=5 n=1 n=0
BJI 17,6% 47% 29,4% 5,9% n=0%
(95% (95% (95% (95% (95%
Al 3,1%-40,6%) | Al: 22,9%-72%) | AL 9,7%-54,5%) | AlL: 0,0%-23,2%) | AlL: 0,0%-10,6%)
n=9 n=5 n=2 n=2 n=1
XA 45% 25% 10% 10% 5%
(95% (95% (95% (95% (95%
Al: 23,1%-68%) | Al: 8,2%-47,2%) | Al: 0,8%-27,8%) | AI: 0,8%-27,8%) | Al: 0,0%-17,9%)
n=5 n=7 n=4 n=3 n=1
BT 25% 35% 20% 15% 5%
(95% (95% (95% (95% (95%
AL: 8,2%-47,2%) | Al: 15,1%-58,1%) | Al: 5,2%-41,3%) | Al 2,7%-34,9%) | HOI: 0,0%-17,9%)
p12=0,78 p12=0,58 p12=0,61 p12=0,49 p12=0,6

[Mpumitka: p < 0,05; (Mann-Whitney U Test) — cTaTucTniHa 3Ha4ynIicTh BiAMIHHOCTEH MiX TpynamMu

Malli BUPaXKEHICTh MposBIB Big (+) mo (+++)
Ta 4 crnoctepexeHHs Bif (++++) mo (+++++).
I rpyma: 16 Bumankis Big (+) mo (+++) ta 1 cmo-
cTepexeHHs — (++++). BupakeHicTh 3amaibHUX
MpOsIBIB 3racayia 31 30UIBIIEHHSM TPHBAJIOCTI
MOCTKOBIJHOTO 1HTEpBaly, MDK TpylaMH IO
TOCTIDKYBAJIACS PI3HUIS HE Oylia JO0CTOBIp-
Hoto. IlmamenTta y Ha 33-35 TwkHIX recrarii
HaOyBaJsa MOJAJbIIOro J03pIBaHHsA, 110 IPOsSB-
asnocs (OpMyBaHHSIM TEPMIHAJIBHUX BOPCHH,
JOKEPETIOM POCTY SKUX € HaliBCTOBOYPOB1 BOp-
CHUHH. YpaXeHHsI OCTaHHIX (HEKpO3 €HIO0TeNilo,
TpoM003, TpoidepaTUBHI 3MiHHM TJIaJKOM 30~
BHUX BOJIOKOH 31 3BY>KE€HHsIM IpocBiTy (CaBuyk,
2023; Gychka et al., 2022;], ¢dibpunoigauit
HEKpO3 CTPOMH, oOiTeparlisi Mi>KBOPCHHYACTO-
TO TPOCBITY) MPHU3BOIWIO J0 JMCOIIHOBAHOTO
NO3pIBaHHA IUIALEHTH (JOKaJbHA TIMOILJIa3is
TepMiHAIBHUX BOpcuH) y I rpymi; pi.=0,005;
TOMY KUIBKICTh TEpMIHAJbHMX BOpPCHH Oysa
mentie HiK y II rpyni ta cknana 20,35 [11; 29];

p12=0,001. ¥V mnanenrax Il rpynu tepmiHanbHi
BOPCHHU BXK€ € C(HOPMOBAHUMHU (CEpEIHS Killb-
KicTh — 25 [21; 29]) Ta 3a0e3neuyroTh ajgeKkBar-
HUU TUTOI0BO-TUTAIICHTApHUI KpoBOoOOir. B 060x
rpynax HasBHI KOMIIEHCATOPHI 3MIHU Yy BHIJISIL
aHT10MaTO3y TePMIHAJIBLHUX BOPCHH, 301JIBIIICH-
HSI KIJTBKOCT1 CHHIIMTIATbHUX BY3JIUKIB.

BucHoBku

Y po6oTi BU3HAUYCHO MEXaHI3M IOPYIICHHS
dbopmyBanns xopiona npu COVID-19 y Barit-
Hux Ha 33-40 TwkHAX recrariii. Ha Hamry nymky
COVID-19 1o 35 TixHs y BariTHOi IpU3BOIUTH
n0 ypaxkeHHs kopoHaBipycoM SARS-CoV-2
3pLIMX MPOMDKHMX BOPCHH XOpiOHA Ta HEMOX-
JUBOCTI (pOpMYBaHHS BiJ] OCTAHHIX TEpPMiHAJIb-
HUX BOpPCHH, IO € TNPUYUHOIO BHUHHKHEHHS
rraneHTapHoi  nucdyHkmii - (AuCoIiioBaHOTO
no3piBanHA TianeHTH). Lle miarBepmkyBanocs
JIOCTaTHHOIO KIJBKICTIO TEPMIHAJIBHUX BOPCHUH
B maneHTax npu COVID-19 micna 35 TwkHs
BaritHOCTi. B 000X Tpymax HapoKeHHS He-
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E
Puc. 1. Crpykrypsi 3minu mwianeHT npu COVID-19 y marepi. A, b — TepmiHabHI BOPCHHY TIIAIICHTH

Ha 40 TwxHsx rectauii; A — COVID-19 y marepi va 33 twokni, b — COVID-19 y marepi na 38 trxai, x400,
I'E. B — excnipecist MoHOKIIOHanbHUX aHTUTL o CD34 B enpotenii cynmuH BopcuH xopioHa mpu COVID-19
y Marepi Ha 38 TuxHi rectarii, X400. ' — excripecis MOHOKIOHANBHUX aHTUTLT 70 CD34 B enporenii cyaux
BopcuH xopioHa nmpu COVID-19 y marepi Ha 33 tmwxkHi recrartii, x400. /] — ekcrpeciss MOHOKIIOHAIBHUX
anTuTin 1o CD34 B eHoremnii cyanH BOpCUH XopioHa KoHTponsHOI rpymw, x400. E — excripecis
TJIaIKOM SI30BOTO aKTHHY Y CTIHII apTepioiy HamiBCTOBOypoBoi BopcuHU XopioHa npu COVID-19
y Marepi Ha 38 TxHI rectamii (cTpinka), X400. XK — ekcripecist IakoM’130BOTO aKTHHY Y CTIHII apTepioin
HamiBcTOBOYypoBOi BopcuHH XopioHa He ypaxkenoi COVID-19 (ruanenta 2018 p.), x400.
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MOBJIAT 3 BUCOKMMHU OajamHM 3a IIKajgo Anrap
3a0e3nedyBajgocsi KOMIIEHCAaTOPHUMM MeEXaHi3-
MaMU IUIALIEHTH Ta BOTHUILEBICTIO 3amalbHUX
3MiH. BpaxoByroui BipOriiHICTb BUHHKHEHHS
JIOKQJIBHOT TiNoIuias3ii TepMiHAJIbHUX BOPCHUH
npu COVID-19 y BaritHoi n0 35 THXHS K-
HIIIUCTaM CIIJ maMm’siTaTv, Mo Ied mepion €
KPUTUYHUM 110 (POPMYBaHHIO IUIALIEHTH Ta IO
nepuHaTagbHUM BTparam. [lomampmoro mocii-
JDKeHHS TTOTpeOy1oTh TutanenTu npu COVID-19
y I ta Il TpumecTpax BariTHOCTI.
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Pathomorphological changes of the placenta during coronavirus disease
(COVID 19) in pregnant women at 33-40 weeks of gestation
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Abstract: the results of recent studies indicate that COVID-19 in pregnant women up to the 35th week
of gestation is a risk factor for intrauterine infection and antenatal asphyxia of the fetus. Therefore, the
aim of our research was to determine the pathomorphological changes of the placenta during the corona-
virus disease (COVID-19) in pregnant women at 33-40 weeks of gestation in order to establish the mech-
anisms of formation of placental function disorders up to the 35th week of pregnancy. The material of the
study is 37 placentas of live-born babies of women with clinical manifestations of coronavirus disease
during this pregnancy, confirmed by a positive PCR test (determination of SARS-CoV-2 RNA). Placentas
were obtained after informed consent at the Department of Pathological Anatomy of the National Special-
ized Children’s Hospital “Ohmatdyt” of Ukraine in the period from November 2020 to December 2021.
Placentas of women with gestosis of pregnant women were not included in the study group. The material
was divided into groups depending on the duration of the disease: Group I — COVID-19 at 33-34 weeks,
Group II — COVID-19 at 35-40 weeks of gestation. 36 infants were born with high Apgar scores (8-9) and
a negative PCR test, despite the fact that 3 pregnant women had a severe course of the disease with pneu-
monia. One child was assessed on the Apgar scale of 3-4 points and had a positive PCR test, the mother's
clinical manifestations were moderate-severe. Research methods were used: macroscopic, organometric,
microscopic with staining with histological dyes — hematoxylin and eosin (H&E). The immunohisto-
chemical method was used using monoclonal antibodies to CD34 and smooth muscle actin to determine
the condition of the endothelium of arterioles and the muscle layer. Pathomorphological changes in the
placentas of live births with COVID-19 in both groups were characterized by exudative inflammation
(placentitis), the severity of which was assessed by the number of pluses (from 1 to 5). The intensity of
inflammatory changes decreased with the increase in the duration of the post-COVID interval (the time
interval from the diagnosis of COVID-19 in a pregnant woman to delivery). Infection with a coronavirus
(SARS-CoV-2) and damage to the intermediate villi led to dissociated villous maturation disorders in the
placenta, which was characterized by local hypoplasia of terminal villi; the average number of which in
one field of view at a magnification of 400 in group I was 20.35 [11; 29], against 25.0 [21; 29] in the 1]
group, pI1-2 =0.001, which was noted in 58.8% (95% CI: 33.5%-81.9%), p1-2=0.005.

In the work, the mechanism of disruption of chorion formation during COVID-19 in pregnant women
at 33-40 weeks of gestation is determined. In our opinion, before the 35th week of pregnancy, COVID-19
causes the SARS-CoV-2 coronavirus to damage the mature intermediate villi of the chorion and the im-
possibility of formation from the last terminal villi, which is the cause of placental dysfunction (distal
villous immaturity delay). This was confirmed by a sufficient number of terminal villi in placentas with
COVID-19 after the 35th week of pregnancy. In both groups, the birth of babies with high Apgar scores
was ensured by compensatory mechanisms of the placenta and focal inflammatory changes. Taking into
account the probability of occurrence of local hypoplasia of terminal villi with COVID-19 in a pregnant
woman up to 35 weeks, clinicians should remember that this period is critical for the formation of the

placenta and for perinatal losses. Placentas with Copyright: © 2024 by the authors;
COVID-19 in the Ist and 2nd trimesters of preg- licensee USMYJ, Kyiv, Ukraine.
nancy require further investigation. This article is an open access ar-

ticle distributed under the terms
Key words: COVID-19, SARS-CoV-2, Preg-  and conditions of the Creative Commons Attribution License

nancy, Placenta, Chorionic Villi. (http://creativecommons.org/licenses/by/4.0/).
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