MHOIo COMHEHUN .\ A
CNyCcTA HECKOJIbKO MEeCALIEB I'IaH,El,eMI/II/I :




O6wana nHpopmauuna

» beTta-kopoHaBupyc XNBOTHbLIX, oaHouenovHaa PHK, obnapatowas B 10-20 pa3 6onbLlimnm
cpoactBoM K peuentopam ACE-2 no cpaBHeHuto ¢ SARS-CoV.

» OH NPOHMKaET B KNETKU 3a cyeT cpoacTea benka S (spike protein S1i S2) k peuentopam
ACE-2 c y4yactuem TpaHcmeMbpaHHoun npoteasbl (TMPRSS2), ananornyHon SARS-CoV.

* benku «wmnoB» SARS-CoV-2 nmerot «mecta Haceyek ans pypuHay» (Takou e
0COBEHHOCTbLIO 0bnagaeT BUPYC «MCMAHCKOro rpunray ), YTo no3BOSsiET AENCTBOBATL TAKNUM
depmeHTaMm, Kak QYpUH 1 KaTeNCKH, N B CBOKO o4Yepedb NO3BOSISIET BUPYCY NPOHUKATL B
KIETKN Takke nyTeM aHAouuTtosa 6e3 yyactma TpaHcMmembpaHHon npoteasbl TMPRSS2.

« SARS-CoV-2 o4yeHb BbICTPO pa3MHOXaETCS B AblIXaTENIbHOM 3NUTENUN U
pacrnpocTpaHAeTCsl B pecnnpaTopHON CMCTEME, HECMOTPS HA OTHOCUTESTbHO HEDOIMbLLOE
KONTMYECTBO KIETOK, nmetowmnx peuentopbl ACE-2 B aTon obnactu tena.

* Y nnoga n ACE-2, n TMPRSS2 nmeltotcs B pasnuyHbIX TKaHAX, BKIoYasa nerkue.(Li M et al.,
PLoS One 2020; 15(4): e0230295; Faure-Bardon V et al., Ultrasound Obstet Gynecol 2021; 57:242-247)
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* [lepBbI U TPETUN TPUMECTPbLI ODEPEMEHHOCTN -

O n a C H OCT M nepuoa nNoBbILLEHHOW BOCManuUTenbHOU
aKTUBHOCTM - BTOPOU TPUMECTP - CHUXEHMNE

3a pa)Ke H Mﬂ NMMMYHHON aKTUBHOCTH

COVI D -1 9 n p M « KoropTtHoe nccnegoBaHue: 116 6epemMeHHbIX

XEHLWWH B Kutae n 427 6epeMeHHbIX XXEHLLVH B
6e peMeH HOCTM BenvkobputaHum: He oGHapyXeHo
NOBbILLEHHOro puUcKa BblkMablwa nnm
npexaneBpeMeHHbIX poaoB, HO oTMevarnach
3HaunTernbHO bosiee BbICOKas YyactoTa

KeCapeBa Ce4YEeHNA.



* OnpeneneHue: BepTMKanbHas nepegada - 9To

Be pTM Ka.l'l bH aﬂ nepenada Bo3dyauTens oT maTtepu Kk nnoay /

HOBOPOXAEHHOMY B aHTEHAaTaJIbHOM,

n e penaq a nepunHatasibHOM U NMNOCTHaTalribHOM rnepmnoaax

Yyepes MnaueHTy nocpeacrBoOM KOHTaAKTa C

M H me KuM M n p M Bronorn4ecknMmn XnaKkocTsaMmn BO BpeMA pOoaoB.

 J10 cux nop cyLecTByeT MHOr0O COMHEHUA

6e pe M e H H OCTM OTHOCUTEJIbHO BepTI/IKaJ'IbHOI7I nepegayun

nHpekuymn COVID-19.



EcTb pakTOpbl, KOTOPbLIE NO3BONAIOT
npeanonoXuTb, YTO 3TO BO3MOXHO

» Hannuune peuentopoB Ald-2 B nnaueHTe B cMHUMTUOTPOobnacTte, umtotrpodobnacTte,
KIeTKkax aHOO0TeNns cocyaoB, KNneTkax rmagkmx Mol cocynoB BopcuHok (Valdes G et al.,
Placenta 2006,27:200-207)

* Hannuue peuentopoB Ald-2 B KneTkax AM4YHUKOB, MaTKM U Bnaranuiia

« OgHako nub HEDOSbLLOE KOMMYECTBO KNETOK MnaueHTbl JaeT SKCMPeccuio Kak pelenTtopa
ACE-2, Tak n TpaHcmemMbpaHHoro peuentopa TMPRSS2 Ha npoTskeHun Bcen bepeMeHHOCTH,
N NUWb HeDOsbLUAA YacTb 3TUX ABYX PELENTOPOB NPOSABAAETCA OAHOBPEMEHHO TOSTbKO B
TpeTbeM TpumecTpe bepemMeHHOCTU B obornoykax nnoga. (Lim et al., PLoS One 2020;15)



JTa BO3MOXHOCTb NoATBepXxXaaeTcs
crnegyrowWUMn pakTaMum:

* Hannuue aHtuten IgM y HoBopoXXaeHHbIX, poxaeHHbIx COVID-19 nonoxutenbHbIMK
maTepamu, (Zeng H et al., JAMA 2020,323:1848-1849)

» ObHapyxeHue PHK Bupyca SARS-CoV-2 B nnaueHTe, a Takke Hanmdne 6enkos Bupyca B

KrneTkax cMHUuTuoTpodpobnacrta B HECKONbKNX HEOQABHO ,case reports” (Baud D et al., JAMA
2020; 323:2198-2200).

« OBHapyxeHune Bmpyca B CMMHHOMO3roBOW XNOKOCTN Y HOBOPOXXAEHHOIO C NpM3HakamMmu
nopaxenusa LIHC nocne poxaeHus (Vivanti AJ et al., Nature Communications 2020;11:3572)



YacToTa BepTUKanbLHOU nepenavu

COVID-19 Ha ocHOBe MeTaaHanu3a
(Kotlyar A et al.; AJOG;2020)

* AHann3 936 HoBOpOXAEHHbIX, poxaeHHbIX COVID-19 nonoXuternbHbIMU MaTeEPSIMU, BbIABUN
nepeaavy Bupyca ot matepu K nnoay B 3.2% cny4vaeB 3apaXeHUA MmaTepen B TPeTbem
TpumecTpe 6epemeHHocTH (0KOS0 2.0% B Knutae n 3.5% 3a tepputopunen Kntas).

* PHK SARS-CoV-2 6b1n obHapyxeH B 7,7% obpasuos nnaueHTbl 1 B 2,9% obpasuos
NYyNOBUHHOWN KPOBW.

« [lokasaTenbCTBO BEPTUKAIIbHOW Nepenaym B onncaHum cny4vaen, B KOTopbix PHK SARS-CoV-2
6bin 06HapYyXXeH He TOSbKO B MiaueHTe, HO U B OKOSTOMSIO4HOM XNOKOCTU N TaKKe B KPOBU
HOBOPOXOEHHOIO, B3ATOM cpady nocrne poxaeHua (Vivanti A et al., Nat Commun 2020;
11:35672)

» [lo HacTosiwero Bpemenn Hanndne SARS-CoV-2 B TkaHAX nroga He NoaTBEPKAEHO.



A KakK 3TO BbIrNa4AUT NpuU gpyrux
BUPYCHbIX UHeKuuax y matepu ?

« YacToTa nepegayun npu 3apaxeHuu LMToMmeranoBmpycom uUnm BUpYycom BETPSHOW OChbl
coctasnset 0,2-0,4%.

« B cnyyae nHdounumposaHusa napsosupocom B19 vactora nepenaym coctasngaeT 17-33%.

e YacToTa nepenaviun yeerindimBaeTcAa BMeCT1o CO CPOKOM 6epeM9HHOCTM, B TO BpemMA
KaK CTelneHb pUCKa nopaxeHumd ninoaa 06paTHO nponopuvnoHasibHa ee CpPOKY.



[Nepepavya SARS-CoV-2 BO Bpems
bepeMeHHOCTU OT MaTepu
HOBOPOXAEHHOMY:

» CtaHpgapt gnarHoctukn — OT-TLUP nccneposaHne BO3MOXHOCTU OBHapYXXeHUs HanMumga Bupyca B
obpasuax, B3sTbIX N3 pasfiMiyHbIX NCTOYHMKOB Y NaUNEHTOB — YyBCTBUTENBHOCTL 06HapyxeHns COVID-19

Obina crnegytowen:
» Ma3sok n3 HocornoTkn — 63%
* NccnepoBaHne cogepumoro 6poHxoB — nasax — 93%

 AHanums kana — 29%

* AHanus kpoBu — 1%
* AHanuna moun — 0% - aTnum obbsicHseTcsa oTcyTcTBne SARS-COV-2 B 0KONONMNOAHbIX BoAaX - Moya =

xngkoctb (Wang W et al., JAMA 2020; 323:1843-1844)



OueHka yyBcTBUTENbHOCTU UccneaoBanna RT-PCR
— naeHTUdurKauus penmunpytouerocs smpyca —
andpdepeHumnauma Kak ot pparMeHToB BUpyca, Tak n oT
BPEMEHHOro 3arpsA3HeHnst nccrieqyemMomn noBepxHoCTun

Pe KO M e Hna I-'.M n (0cOoBeHHO B criydae oTpuuaTternibHOro pesynsrara 'y
marepm).
n o ‘qM arH OCTM Ke  [1Ba Tuna obpasuos ansa tectmposaHna RT-PCR

M H *e KuM M ® CTepMﬂbele — OKoJ1orjiogHblie BOAbl, COﬁpaHHbIe npu

KeCapeBOM CevYeHNN, KpoOBb HOBOPOXAEHHOIO, acnupart 13

S A RS -C ov_z y HVDKHMX AbIXaTenbHbIX NyTeii (flaBax), CMHHOMO3roBast
KNOKOCTDb.
)I( u s HeCTepMﬂbele — Ma30K 13 HOCOITIOTKN, UCCllegoBaHMe Kara.
H O BO po e HH O ro e [lonoXxunTternbHbIN pe3yrnbTaT CTePUsibHbIX MPOO6 —
(n pOnon)KeH Me) H(EKLUA NoATBePXAEHa.

e [MonoxuTtenbHbIN pe3yribTaT HeCTEePUNbHbIX NPOO6 —
BO3MOXHO UH(UMLUMpPOBaHUEe




Pe KOMeH.D‘aU‘M n » OueHka KoHueHTpauun IgM B KpoBM

HOBOPOXOEHHOro: YactoTta 3.6% - conoctaBuma

no .D,VIaFH OCTUKe ¢ nccnegoeaHmem RT-PCR maska 13
HOcOrnoTkn — 3.2%
" HCbeKU‘M h * IgM — cnuwkom BornbLioro pasmepa, YToob|

SARS -C OV—2 y MPOHMKHYTb Yepes NnaueHTy, — obHapyXeHune y

nroga umeet 4yBCcTBUTENLHOCTL 70-88% n

HOBO pO)K.D‘eH HOIo cpeundunyHocTb -96-99%
(I'I pOAOn)Ke HUA e) « OcTeperanTech NOXKHOMOMOXNTENbHbIX

pesynbratoB nccnegosaHus IgM — nepegaya
BO3MOXHa Mpu NoBpeXxaeHnn nnaueHThl.



Bo3moXxHoe onocpegoBaHHOe BnusiHue
nH¢pekuumn COVID-19 y maTtepu Ha
pa3BuUTUE Nnnoaa.

* [loBpexaeHue knetok aHaotenua y matepn SARS-CoV-2 MmoxeT npuBectn K 060CTPeEHUIO y
Hee rmnepToHNYeckon 6one3Hn n pas3BnTUD cepaedHo-cocyamncTbix 3abonesanun. (Sardu C et
al., Journal of Clinical Medicine 2020,9:5).

* TeueHne COVID-19 nonoxmntenbHon BepeMEHHOCTN MOXET OCNOXHATLCA CreayLLnMm
HapyLWEHUAMN: MUKPOAHTMONATUAMKU, COCTOSAHUAMM rnMnepkoarynsunm n obpasoBaHnem
MECTHbIX TpoMboB.(/baT et al., Crit Care Med. 2020; 10.1097/CCM.0000000000004458)

« OcoBEHHO TaKkne OCMOXHEHUST KacatoTCs XKEHLUMH C TMNEPTOHNEN, OXKUPEHNEM U CaxapHbIM
anabeTom — B TaKMX Cnyyasix HapyllaeTcst dyHKUMS NNaueHTbl U TOPMO3NUTCSA POCT Nnoaa.



BepTukanbHasa nepepga4va npw
bepemMmeHHOCTM - Aa!

« Ha ocHOoBaHUM npencTaBneHHbIX Pe3ynbLTaToB MeTaaHanusa crieqyeT caenartb BblBO4 O
BbICOKOW BEPOSATHOCTU BepTUKanbHon nepegayun nHdekunm SARS-CoV-2, ckopee Bcero,
TONbKO B TPETLEM TPUMECTPE, C YacToTon npumepHo 3,0% nHPpuumposaHHbIx COVID-19
MaTepen, n vaile Bcero 6e3 cyLeCcTBeHHbIX NOCeacTBUN 4 HOBOPOXOEHHOIO.

« Takaga HM3Kas YacToTa, CKopee BCero, cBA3aHa C HU3KOM OQHOBPEMEHHOW 3KCrpeccunen
peuentopoB AEC-2 n TMPRSS2 B nnaugeHTe.

« CnegyeT YyTOUHUTb, 3aBUCUT U BEPOATHOCTb NEpedadn OT TSHKECTU TeYeHUss MHAEKLNK
SARS-CoV-2 y matepwu.

* Henb3a nckniovatb nepegady SARS-CoV-2 B ueHTparbHy0 HEPBHYO CUCTEMY — B
NCKITIOYNTENBbHbIX CryYasax.



CopaepxaTtcs nu B rpyaHOM MOJIOKe
cneuyudunyecKkme aHTuTena NnpoTms
SARS-CoV-2?

B rpyaHom mornoke matepu, nHpuumnposaHHon COVID-19 (anarHos ocHoBaH Ha Ma3sKe M3 HOCOIJIOTKN),
aHTuTena knacca lgG npotne SARS-CoV-2 6binu obHapyXeHbl Ha 8- u 24-1n aeHb nocre

NOCTYyMJ1IEHNA B 60]'Ile/ILl,y (Yu Y et al.,A case report. Research Square Preprint 2020.
https.//doi.org/10.21203/rs.3.rs-20792/v1.)

AHTUTEnNa, HanpaeneHHble NpPoTMB benka Bupyca SARS-CoV-2, TeopeTnyeckm MoryT 3aluTuTb
HoBopoOXxaeHHoro ot uHdekuumnm COVID-19, Ho gokasaTenbCcTB 3TOro HeT!

3Ha4YMTENBLHOE CXOACTBO AMUTOMNOB MEXQy PasfIMYHbIMU KOPOHaBMpyCcaMu, a Takke BUpycamu rpunna -
OaeT BO3MOXHOCTb MEPEKPECTHON peakunn aHTUTES Npu HenTpanusaummn pasfndHbiX BUPYCOB, B TOM
yucne SARS-CoV-2.

[pyaHOE MOSIOKO MOXET CTaTb BaXHbIM 0akTOPOM npodonnakTukm nHgekumn, B Tom ymucne COVID-19.



Copaepxartca nu aHTUTerNa B rpyaAHOM MOJFOKe?... na ocHose
nybnukayuu Demers-Mathieu V et al., ,Difference in level of SARS-CoV-2 S1 and S2 subunits and
nucleocapsid protein-reactive SIgM/IgM, IgG and SIgA/IgA antibodies in human milk” J Perinatol
published online 01 September 2020.

 [Tpeocbnagatowmm nsotnnom saensetca SIgA, npn 3ToM aHTUTENA NPOTMB LUMMOB BMpYCa
SARS-CoV-2, 6enkn S1 1 S2 NnpucyTCTBYIOT B aHANOMMYHbIX KOHLEHTpaUMaX B rpyaHOM MOJSIOKE.

 [NpnmeyaHue: B rpyaHoOM Mosioke Yy 41 3a0poBbIX MaTepen 0OHapyKeHbl UMMYHOTTO0YNMUHbI
npotmB benkoB S1 + S2 Bupyca SARS-CoV-2, B cneagyowemM NpoUeHTHOM COOTHoLWEeHUN: 97,6%
SIgA/IgA, 58,5% IgG n 68,3% SigM / IgM.

* [1ponopuunmn pasnnyHbIX KIiaccoB aHTUTeN B rpyaHom mornoke cnegyowme: 80% - IgA (73% SIgA/
27% IgA), 15% IgM (SIgM + IgM) n 5% IgG (Nutrients 2018; 10:63)




BnusaHune BakuMHauum npoTuB rpunmna BoO BpeMs
OepeMeHHOCTU Ha YPOBEHb aHTuTen S1 + S2
SARS-CoV-2 B rpyaHOM MOJIOKe

YpoBeHb IgG SARS-CoV-2 S1 + S2 B rpyagHOM MOsioke 6bin BbiLle Y XXEHLUNH,
BaKUMHNPOBAHHLIX NPOTUB rpunna Bo BpeMsa BepeMeHHOCTH.

* [logobHoe BnnsaHme Ha ypoBeHb aHTuUTen IgG SARS-CoV-2 B rpyagHOM MOSIOKe OTMe4aroch B
crnydae, Korga XeHLuHa nepeHecria BUPYCHYH MHMeKUunto (KOHYHO xe, He COVID-19) B
TedeHue roga nepeq poxgeHmem pebeHka.

« OTCcyTCTBME BNUSHNA BblLLENEPEYNCTIEHHbIX CUTyaumn Ha yposeHb SIgA / IgA n SigM / IgM B
rPy4AHOM MOJSIOKE - NPOoAYLUMPYEMbIX B CIIM3UCTBIX 0DONOYKax nog BMaHMEM nepoparnbHON
BaKUWHbI NN NPUCYTCTBUS BO3BYyANTENS B XKENYOOYHO-KMLIEYHOM TPaKTe.

* |gG, npoayuupyemMbie B KOHLIE MHMDEKLIMM UMK NOCNe BaKLMHaLMM Kak 06006LLEHHbIN
MMMYHHbIN OTBET - YNy4lleHWE OMCOHU3aL N, akTUBaLMs CUCTEMbI KOMMIIEMEHTA.



Kak IgG, coaepxawmmnca B Mornoke,
3awjmuiaeT oT BUpycHou nHdekumu
nerkux?

* NlonagaHue aHTuTen U3 rpyaHoro Mosioka, Yepes NIMM@Oo-MOoSioYHble Kanunnapesbl,
PACMONTOXEHHbIE UCKITKYNTENIbHO B BOPCUHAX 3NMUTENNA TOHKOIO KMLWEeYHUKa, B
abixatenbHyro cuctemy (Cifarelli V et al., Cell Mol Gastroenterol Hepatol 2019; 7:503-513)

 MnageHubl, poXXaeHHble OT MaTepPEN, BaKLWMHNUPOBAHHLIX MPOTUB rpunna Bo BPeEMS
bepeMeHHOCTN, KOTOPbIX BCKapMnMBann B Te4eHne nepBbiX 6 MecsiueB TOMbKO MPYaHbIM
MOJIOKOM, 3HAYMUTESIbHO peXe OEMOHCTPUPOBAN MHAEKUUN OblXaTeNbHbIX MYTEWN,
conpoBoXxaarLmeca nuxopagkon (Schlaudecker EP et al., PLoS ONE 2013;8e70867)



EcTecTBeHHOe BCKapMnnBaHue-
BaXXHbIN hakTop B bopbdbe ¢ COVID-19

« AHTUTENAa, HaxoasLWwmecs B rpyaHOM MOJOKe, BCTYMNatT B peakuuio C aHTUureHamu Bupyca
SARS-CoV-2 (S1 + S2 + Hykneokancua), 4To MOXeT NpuBoAnNTb K MACCUBHOM UMMYHU3aAUMN Y
MIageHuUeB, HaXOOsWNXCA HA eCTECTBEHHOM BCKapMITMBaAHUMN. .

« AHTUTENA, HaxoasLMecs B rpyAHOM MONOKe, AEMOHCTPUPYIOLLME pasHOoHanpaBneHHYo
aKTUBHOCTb M NEPEKPECTHbIE peakLmm K pa3nnyHbIM KOpOHaBMpycam, MoryT obnagartb
aKTUBHOCTbIO NpoTnB SARS-CoV-2 1, Takum obpasom, orpaHN4YMBaTh pacnpocTpaHeHne
naHaeMum.,

* [pucytcrtene PHK SARS-CoV-2 B nuLle 6e3 kakoro-nmbo BO34ENCTBUA Ha 300pOBbe MIiageHua
Tam P et al., Dpt of Infectious Dis Flinders Medical Centr Australia)



Kak gaencreoBaTtb npu nogo3peHumu /
noatreepxaeHun COVID-19 y maTtepu

[Tpn XopoLuem KIMHUYECKOM COCTOAHUN pebeHKa crenyer
NCMoJSib30BaTb BO3MOXHOCTb OTCPOYEHHOIO rnepepesaHns nynoBUHbLI,
He3aBMCUMO OT TOoro, noaresepxaeH nu y marepun COVID-19

U

3aTteM nckynartb pebeHka, YTobbl yaanuTb C ero KoXu noteHymanbHoO
NPUCYTCTBYIOLLMN BUPYC.



* [Mlopaaok nencremMmn 3aBUCUT OT:

* H COCTOAHUA 3A40pPOBbA MaTepun — BO3MOXHA HeobXoaANMOCTb B

Be,ﬂeHHe TpaHCNopTMPOBKE,

HOBOPOIXKIAECHHOIO
e PeweHuns matepu — NPMHATOrO nocre MHQPOPMUpPoOBaHNA ee
orT MaTepK C O NpenMyLLecTBax 1 yrposax

COVID-19 cpa3sy
OT NOAAEPKaHUS KOHTaKTa KoXa K KOXe 1 MOCTOSIHHOMO
IIOCAC POZKACHHSA npebblBaHWs ¢ MNaAeHLEM - YTO TeopeTnyecku Hecet B cebe

PUCK 3apaXeHNs HOBOPOXAEHHOIO, AaXe eCrivm UCNosb3yTcH
npodunakTndeckne mepbl (Macka, rmrmeHa pyk v rpyam -
pekomeHagyemMmasa goopmMa COBMECTHOro npebuiBaHnS
rooming-in),

a Takke pasgeneHnsa B OTAeNbHOM NOMELLEHUM Npu
COXpPaHeHUN nakTauun, YTo NpenaTcTeyeT dOPMNPOBaAHMIO
Ba)XHbIX AN AanbHeWLWero passmuTus B3aMMOOTHOLLIEHW
matepu n pebeHka cpa3sy nocre poxaeHust;;



BeneHnue
HOBOPOXAEHHOTI'O
OT MaTEPH C
COVID-19 cpa3sy
IIOCAE POXKAECHHST
(npoaonxeHue)

* MopsaaoKk AenTcBMU 3aBUCUT OT:

e CoCcTOSAAHMA 300POBbA HOBOPOXAEHHOIo —

HEOOXOOUMOCTb NleYEeHUSI B OTAENEHUN
NHTEHCUBHOW Teparnnmn HOBOPOXAEHHbIX,



HoBopoXXaeHHbIU C NnoATBepPXAEeHHOWU
nHdpekumen SARS-CoV-2

OH ocTaeTtcs nofg NPMCMOTPOM MaTeEPU U BCKapMITMBAETCS rPyaHbIM
MOINOKOM: N3-3a BO3MOXHOIO MOMOXXMUTENbHOro BO3AENCTBUA aHTUTEN,
cogepXawmxca B rpyaHoMm moroke; OKCUTOLMH, BbIAENSAOLNIACA B
rONIOBHOM MO3re BO BPEMSA KOPMITEHUS TPYAblto, NONOXUTENBHO BIUSAET Ha
NCUXNYECKoe COCTOsIHME MaTepu, YMeHbLUas CTPECC U TPEBOTY.

[TpoTnBONOKA3aHMEM K TaKom rpouenype MoXeT BbiTb TOSTIbKO KITMHUYECKOE
COCTOSAHME MaTepun nnun pebeHka.



Koraa Mbl nogo3peBaem
MH(ekuuro SARS-CoV-2y
HOBOPOXAEHHOro?

* Y maTtepu 3apaxeHue COVID-19 npousowuno B nepuog ot 14 gHen o
poaoB 00 28 AHeW nocne poaos.

« HoBopoxxaeHHbIM nogseprca npssmomy sBosaenctemio SARS-CoV-2 (cembq,
MeanepcoHari, NoCeTUTENN)

B BbllLEYKa3aHHbIX CUTYaUuNAX Mbl NOO0O3pEBaAEM I/IHCbeKLI,I/I}O HE3aBNCUMO
OoT CMMITOMOB.



HdnarHocTtuka nHgekumn
SARS-CoV-2 y HOBOPOXXAEHHOIrO.

* B HacTosLwee BpeMs Mbl guarHoctmpyem nHgekumio SARS-CoV-2 y
HOBOPOXXOEHHOIro Ha OCHOBE Ma3Ka M3 HOCOIOTKN C NMOMOLLbIO TECTa
donyopecueHTHOM nonnmepasHoun uenHon peakuum (OT-MNLUP) B pearnbHoM
BpemMmeHUn (RT-PCR (real-time fluorescence polymerase chain reaction) ,
NnokKasblBaloLLEro NPUCYTCTBUE BUPYCHOW HYKITEMHOBOW KUCNOTHI -
HE3aBUCMMO OT KITMHUYECKUX CUMITOMOB Y HOBOPOXAEHHOIO.

* Ecnu HeBo3MoXXHO npoBecTu TecT MNLP nnn HeobxoanmocTb A0XKOaTbCS
ero pesynsraTta npesblllaeT O4HU CYTKW, OOMYCKAeTCAa NpoBeAeHNE TECTOB
Ha HanNM4ne aHTUreHoBs.



KnuHnyeckne cumntomMmbl UHpEeKLUN
COVID-19 y HOBOpOXAOEHHOro

* OHM HecneundU4HbI - 0COOEHHO Y HEAOHOLLUEHHbIX AETEN:

e HeobxoanMmMo KOHTpoONMpoBaTb
* CMMNTOMbI CO CTOPOHbI CEPAEYHO-COCYANCTON CUCTEMBI:
* Taxukapaus
* CUMNTOMBbI AbIXaTenNbHOW HEQOCTATOYHOCTMU:

* TAXWUMHO3, XploKatoLLlee AbixaHne (grunting), urpa KpbiNbeB HOCA, anHo3, yBenMyeHne
AblXaTenbHbIX ABMXXEHWUN, Kallenb

o CumnTtombl XKKT:

* HEXEnaHue ecTb N3-3a N3MEHEHNSA ODOHAHUA U BKyCa, UHOIrda pBOTa, Anaped,
B3OyTne >XMBOTa



UccnepnoBaHnA y HOBOPOXAEHHOro 6e3
KITMHUYECKUX CUMIMTOMOB, POXAEHHOrO OT

matepu ¢ COVID-19

» Tect OT-MLIP asngeTca ocHoOBaHWEM ANS ANArHOCTUKW - O4HAKO, €CNy ero HEBO3MOXXHO
BbINOMHUTb UNKU, €CIN HEOBXOAMMOCTb A0XOAaTbCA ero pesynerata npesbILaeT OgHU
CYTKMW, pa3peLlaeTcs NpoBOAUTb TECTbl HA @aHTUMEHbI.

« B cnyyae otpuuatensHoro peaynsrara OT-T1UP nnun tecta Ha aHTureH - aBTop Ha
OCHOBaHUM COBCTBEHHOrO OrbiTa, OCHOBAHHOMO Ha BbIBOAAX KapaMONormyecknx
KOHCYnbTauun, NnpeanaraeTt ans UCKNIYEeHUs NOBPEXOEHUA KapanoMMoLunToB
ornpenerieHne KoHUueHTpauum TponoHuHa (C nnn | nnn T ) — ecnn yBennyeHa -
pekomMmeHayeTca HabrnogeHme.



Ob6cnepoBaHNUA Y HOBOPOXAEHHOIO C
KITMHUYEeCKUMU NPU3HaKaMmn

«nopo3peBaemMbiv [ UHPULMNPOBAHHBLINY.

» Pesynbrar Tecta RT-PCR aBnsercs ocHoBaHMEM AS151 NOCTaHOBKU AMarHo3a - 0gHako,
€CIn HEBO3MOXKHO BbIMOMHUTL 3TOT TECT UNU HEODBXOANMMOCTb A0XAAaTbCs €ro pesynsrara
NpeBbILIAaEeT O4HU CYTKU, pa3peLlaeTcs NpoBOAUTb TECTbl HA @aHTUMEHbI.

* PeHTren nnn Y3 nerknx, TponoHWH, axokapanorpadusi, BO3MOXHO PEHTreH BptoLLIHOM
NonocTn, PEePMEHTLI NMEYEHN,

« TecTbl, NCKNOYawLwue gpyrme BupycHole nHekumn: rpmnn, RSV n baktepuanbHbie
NHMEKUUN - NpU OTpULaTENbHbIX TeCcTax Ha Hanun4dmne supyca SARS-CVoV-2



Opyrue nccnegoBaHusa y
HOBOPOXOEHHOIo C KMUHUYECKUMMU
npu3HakamMuv nogo3peBaemMoro /
MHPULMNPOBAHHOIO

 Mopdonorus:

* CHMXKEHME KonnyecTBa JIEMKOUNTOB M / N yMeHbLLEHME KONNYyecTBa
nmmdounTos

* Jlerkasa TpombounToneHus
 MoBbIWeHUe YPOBHA KpeaTUHKUHAa3bI
* MoBbiweHue ypoBHA AJIT, ACT, weno4yHom chocdartasbl u LDH

* [MloBbIWEeHHasA KOHUEHTpauusa BocnanuTtenbHbIX mapkepoB: CRP, IL-6.
 AHTUTena IgM — yka3biBalOT TONbKO Ha BPOXAEHHYHO MHEKLMIO



3amMe4yaHuss oTHOCUTenbHO
neyeHus

* B HacTosLwee BpeMA OTCYyTCTBYET BO3MOXHOCTb NMNatoreHeTn4ecKkoro ne4yeHus!

« Cnegyet nsberatb Ne4eHUa aHTMOMOTUKAMK LLUMPOKOTIO CreKkTpa AeUCcTBUs (ecrnn HeT
NoATBEPXOEHHOMN BTOPUYHON DakTepmnarnbHON MHAEKLNN)

* HeT nokasaHuin K MPUMEHEHUIO CTEPONAOB: MHEHUSI OTHOCUTENBLHO NPUMEHEHNS TAaMMa-
rmobynuHa pacxogarcs

e CyLLEeCTBYET rMnoTeETUYECKOE NOKa3aHue K NPUMEHEHNIO NEHTOKCUMUIINHA, He
NoaATBEPXOEHHOE KIMUHUYECKUMMN UCTIbITAHUAMW - OKa3aHHOE NMPOTUBOBOCNASINTENBLHOE,
aHTuarperaHTHoe JencTBme Ha TPOMOOLUUTBLI U 3alMTHOE Ha 3HOOTESIUN - OTCYTCTBUE
NODOYHLIX 3 PEKTOB Aaxe Yy KpanHe He3peribiX HOBOPOXAEHHbIX



Kputepuun BbINMUCKN pebeHKa
3aBUCAT OT CUMNTOMATUKMN

beccuMnToOMHOE Te4yeHue

[TonyyeHne oTpuuaTenbHOro pesynesrata Maska Ha Hanndne SARS-CoV-2 B ouyepegHOM
TecTe

UM Xxe

10-QHEBHbIN CPOK HAbnAeHNs Npu OTCYTCTBMN CUMNTOMOB UHAEKLUUN

(B 0CODO CrOXHOM CUTyaunun, Npu OTCYTCTBUN MECT Npu 3TON hopme NHPEKLNN CPOK
HabnoaeHna MoXeT ObITb COKpaLLeH A0 5 aAHeN)



Kputepuun BbINMUCKN pebeHKa
3aBUCAT OT CUMNTOMATUKMN

Ilerkas doopma

CnmMmnToMmbl npowsin, TemMriepartypa HopmasibHad MMHNMYM 3 OHS,
a makxe

nosiyd4eH HeraTuBHbIN pesyrnbraT Ha SARS-CoV-2
unu

10 oHen HabnaeHna (pekoMeHayeTcs) Npu OTCYTCTBUN CUMIMTOMOB MH(PEKLNK



Kputepumn BbINUCKU pebeHKa
3aBUCAT OT CUMIMTOMaTUKN
NMHeKLunU

* KnuHuyecku Tsxenasa nHdekums

JleroyHble cMMMNTOMBI ( B TOM 4Yucrie BocnalnunteribHble NSAMEHEHUA HaA peHTreHorpamme)
npoLwn, HopMalsibHad TemMrieparypa Kak MUHUMYM 3 OHA,

a makxe

[TonlyyeH HeraTuBHbLIN pe3yrnbTaT Maska Ha SARS-CoV-2
nubo

PekomeHayembii cpok Habntoaerus - 10 gHen npyn OTCYTCTBUN CUMIMTOMOB MHpEKLUM



O npuBuBKax

* HoBOpOXAOEHHbIE, POXXAEHHbIE OT MaTepen, NHPULMPOBAHHbIX
SARS-CoV-2, moryT ObITb BaKUMHUPOBAHbI Nepe, BbIMMCKON BaKLIMHOW
BLIX v renatuta nocne orpuLlaTtenbHOro pesynsrara Tecta Ha BUpycC
SARS-CoV-2.

« B cnyyae nonoXxutenbHOro pesynstata BakLMHaLWIO creayeT OTNoXUTb A0
nonyyeHnsa oTpuLaTenbHOro peaynsrarta unm obpatutbes B
crneynanuanpoBaHHbIA LIEHTP B 0bnacTy BakLMHALWMN.




BocnanutenbHbIN OTBET—
rmaBHbIN NOBpeXxaaLun
MexXaHU3m
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OncyHKUMA KNeToK aHaoTenus
COCYAOB JNIeXUT B OCHOBe Nopa)XeHus
opraHoB npu SARS-CoV-2




BocnaneHue KnNeTok Me3oTenus —
HapyLleHne CUCTEMHOM
MUKPOLMPKYNALUUU

» Peuentopbl ACE2 npucyTCTBYIOT Ha aHOOTENMArbHbIX KNeTkax MHOrmx opraHos, HoO TMPRSS-2
Haxo4UTCS Ha aHOOTENMAarnbHbIX KNeTkax B ropa3go MeHbllen ctenenn (Aimes R et al., Thromb Haemost
2003,89:561-572)

» [1pncyTCcTBME BUPYCHBLIX CTPYKTYP B HAOTENMANbHbIX KIETKax cocyaoB ObINO 0OHapy>XeHO npu
OOHOBPEMEHHOM 3abope HENTPOMUIOB U MOHOHYKNEAPHLIX KINETOK - UCCreaoBaHNs nog 3f1IEKTPOHHOM
Mukpockonowm (Varga Z et al., Lancet 2020; 395: 1417-1418)

« OHOoTenuarnbHble KNETKU COCyA0B pearnpytotT C CUCTEMOW KOMMINEMEHTa, XeMOKMHaMU, U ABMAIOTCA KaK
MECTOM MPOM3BOACTBA LIMTOKUHOB, TaK U pearnpytotT Ha MHOrne npoBocnanuTeribHble LMTOKUHbI (Pons S
et al., Crit Care Clin 2020; 36:401-413)



»LUINTOKNHOBbLIN LULTOPM”
npun COVID-19 — BnusHue Ha

3HOOTEeNUN

» 3Ha4YNTENbHOE MOBbLILLIEHMNE KOHLIEHTPaLUM NpoBocCnanmTenbHbIX LMTOKMHOB, B YaCTHOCTH
IL-138, IL-6, TNF n, npnBoanT K notepe npoTuBoBocnanuTenbHOU PYHKUUU (CHUXaem
8bICEOOOXKOEHUE nMpocmauuKkriuHa, yeernu4usaem Korudecmeo ad2e3u8HbIX Yacmuuy Ha
Kriemkax sHOomesius) N aHTUTPOMOOTUYECKON (PYHKUMUM (HapyLieHue cmpyKkmypbl
mpombomoOdyriuHa u HapyueHue akmueauuu ripomeuHa C) ) KNeToK anNUTenus, 4to
NPUBOAUT K aKkTMBaLMN TPOMBOLIMTOB, HAPYLLEHUIO CBEPTLIBAHUS N aKTUBALIUK

NEeNKoOUNTOB, U, KaK crneacTeme, HapyLEHUIO MUKPOLMPKYNSLWN B OpraHax -
«MUKpOBacCKynsipHomMy Tpombo3y» ,microvascular thrombosis” (Pons S et al., Crit Care

Clin 2020,36:401-413)



[leHTOKCU(PUNNUH B
nevyeHmnm COVID-19 — why
not ?




[MTy6nukauum, onncbiBaloLwWwme MeXaHu3mbl
AEeNCTBUSA NeHTOKCU(UNNnHa, KOTopbie MOTyT
NONOXNUTESIbHO BNUATb Ha pe3ynbkraTbl NeYeHus

COVID-19.
-
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Harnessing adenosine A2A receptors as a strategy for suppressing the lung inflammation and
thrombotic complications of COVID-19: Potential of pentoxifylline and dipyridamole

3

ABSTRACT

Counterproductive lung i ion and is contribute importantly to the lethality of advanced COVID-19. Adenosine A2A receptors (A2AR),
expressed by a wide range of immune cells, as well as endothelial cells and platelets, exert cAMP-mediated - y and anti. ic effects that
potentially could be highly protective in this regard. The venerable drug pentoxifylline (PTX) exerts both anti-inflammatory and antithrombotic effects that reflect its
ability to boost the responsiveness of A2AR to ine. The platelet-stabilizing drug dipyridamole (DIP) blocks intracellular uptake of extracellularly-
generated adenosine, thereby up-regulating A2AR signaling in a way that should be functionally complementary to the impact of PTX in that regard. Moreover, DIP
has recently been reported to slow the cellular replication of SARS-CoV-2 in clinically feasible concentrations. Both PTX and DIP are reasonably safe, well-tolerated,
widely available, and inexpensive drugs. When COVID-19 patients can be treated within several days of symptom onset, using PTX + DIP in conjunction with
hydroxychloroquine (HCQ) and an antibiotic - azithromycin (AZM) or doxycycline - might be warranted. HCQ and AZM can suppress SARS-CoV-2 proliferation in
vitro and may slow the cell-to-cell spread of the virus; a large case series evaluating this combination in early-stage patients reported an impressively low mortality
rate. However, whereas HCQ and AZM can promote QT interval ing and may be indi in more advanced COVID-19 entailing cardiac damage,
doxycycline has no such effect and exerts a ially beneficial 'y action. In contrast to HCQ, we propose that the combination of PTX + DIP can be
used in both early and advanced stages of COVID-19. Concurrent use of certain nutraceuticals  yeast beta-glucan, zinc, vitamin D, spirulina, phase 2 inducers, N-
acetylcysteine, glucosamine, quercetin, and magnesium - might also improve therapeutic outcomes in COVID-19.
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Hypothesis: Pentoxifylline is a potential cytokine modulator
therapeutic in COVID-19 patients
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Abstract

We propose a new hypothesis that the established drug pentoxifylline deserves
attention as a potential repurposed therapeutic for COVID-19. Pentoxifylline is an
immunomodulator with anti-inflammatory properties. It is a nonselective phospho-
diesterase inhibitor and through Adenosine A2A Receptor-mediated pathways re-
duces tumor necrosis factor alpha, interleukin 1, interleukin 6, and interferon gamma
and may act to reduce tissue damage during the cytokine storm host response to
SARS-CoV-2 infection. This agent has been used clinically for many years and has
a favorable profile of safety and tolerability. Pre-clinical data support pentoxifyl-
line as effective in cytokine-driven lung damage. Clinical studies of pentoxifylline in
radiation and cytokine-induced lung damage in humans are positive and consistent
with anti-inflammatory efficacy. Pentoxifylline is a readily available, off-patent and
inexpensive drug, suitable for large-scale use including in resource-limited countries.
Current trials of therapeutics are largely focused on the inhibition of viral processes.
We advocate urgent randomized trials of pentoxifylline for COVID-19 as a comple-

men!ary approacH ™ !arge! The oSt responses.

KEYWORDS

COVID-19, cytokine, immunomodulation, pentoxifylline, pneumonia, SARS-CoV-2, viral
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Repositioning of pentoxifylline as an immunomodulator and regulator of the
renin-angiotensin system in the treatment of COVID-19

K

Valente Maldonado™”*, Marco A. Loza-Mejia®, Jaime Chavez-Alderete*

* Faculty of Chemical Sciences, Universidad La Salle-México, Cuauhtémoc, Mexico City 06140, Mexico

® Department of Allergy and Clinical Immunology Internal Medicine, General Hospital of Zone 27 Mexican Institute of Social Security, Col. Nonoalco Tiatelolco
Cuauhtémoc, Mexico City 6390, Mexico

“ Laboratory of Bronchial Hyperreactivity, National Institute of Respiratory Diseases Ismael Cosio Villegas, Tlalpan, Mexico City 14080, Mexico

ABSTRACT

®TX) is a inhibitor that increases cyclic adenosine monophosphate levels, which in turn activate protein kinase, leading to a
reduction in the synthesis of y cytokines to ulti influence the renin-angiotensin system (RAS) in vitro by inhibiting angiotensin 1 receptor
(ATIR) exp The anti-i y, and in axis properties of PTX highlight this drug as a therapeutic treatment alternative for

patients with COVID-19 by helping reduce the production of the inflammatory cytokines without deleterious effects on the immune system to delay viral clearance.
Moreover, PTX can restore the balance of the immune response, reduce damage to the endothelium and alveolar epithelial cells, improve circulation, and prevent
microvascular thrombosis. There is further evidence that PTX can improve ventilatory parameters. Therefore, we propose repositioning PTX in the treatment of
COVID-19. The main advantage of repositioning PTX is that it is an affordable drug that is already available worldwide with an established safety profile, further
offering the possibility of immediately analysing the result of its use and associated success rates. Another advantage is that PTX selectively reduces the concentration
of TNF-a mRNA in cells, which, in the case of an acute infectious state such as COVID-19, would seem to offer a more strategic approach.
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Haw co6cTBeHHbIV ONbIT NPUMEHeHUs
neHTokcudnnnuHa y 6epemMeHHbIX
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Fig. 2. Comparison of changes in the cerebro-placental ratio values.
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Basic & Clinical Pharmacology & Toxicology, 2012, 110, 342-346

Doi: 10.1111/.1742-7843.2011.00809.x

Effect of Pentoxifylline, administered in Preterm Labour,
on the Foetal-Placental Circulation and Neonatal Outcome:
A Randomized, Prospective Pilot Study

Ryszard Lauterbach', Krzysztof Rytlewski?, Dorota Pawlik', Joanna Hurkila', Anna Woijtowicz?, Grzegorz Breborowicz® and
Marta Szymankiewicz*

'Department of Neonatology Jagiellonian University Medical College Krakow, Krakow, Poland, >Department of Gynecology and
Obstetrics Jagiellonian University Medical College Krakow, Krakow, Poland. *Department of Perinatology and Gynecology,
Poznan University of Medicine, Poznar, Poland, and *Department of Neonatology. Poznan University of Medicine Poznan, Poland

(Received 26 April 2011; Accepted 28 September 2011)

Abstract:  The aim of the study was to evaluate the pentoxifylline administration on the foetal-placental circulation and
neonatal outcome in women with threatened preterm labour. Pentoxifylline was given as a supplement to standard tocolytic
therapy in a group of 43 patients (pentoxifylline group) as an intravenous infusion and oral supplementation in a total dosage
of 800 mg/day. The drug was administered within 3 weeks after admission. No pentoxifylline was given in the control group
(53 patients). Doppler velocimetry of pulsatility indices (PI) of the umbilical (UA) and middle cerebral (MCA) arteries as well
as cerebro-placental ratio (CPR) were calculated. Also, the neonatal outcome was estimated in both groups. From the second
week of therapy with pentoxifylline, the PI decreased in umbilical artery and increased in the MCA, whereas in the control
group, there were no changes. The value of PIUA, evaluated after the third week of pentoxifylline administration, was statisti-
cally significantly lower when compared to data obtained on admission (mean: 0.99 + 0.22 versus 0.82 £ 0.12; p = 0.016).
Pentoxifylline significantly increased CPR values calculated after third week of drug administration, which were statistically
significantly higher in the pentoxifylline group when compared with respective data in the control group (mean: 2.30 versus
1.61: p = 0.001). The risk of severe neonatal complications was significantly lower in the pentoxifylline grou = 0.026).
Pentoxifylline changed foetal-placental circulation in patients wit ¢ preterm labour and improv
outcome.
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[leHTOKCUPUNINNH VS renapvH

« ['enapuH okasbliBaeT aHanormM4yHoe NPOTUBOBOCNANUTENBLHOE JENCTBUE HA CTPYKTYpPbI NflaueHThI,
MUKPOLIMPKYIALMI0O MUOMETPUS (
). Heparyna wykazuje podobne dziatanie
przeciwzapalne na struktury tozyska, naczynia mikrokrgzenia miesnia macicy (redukcja czgstek
adhezyjnych, neutralizacja C5a, wigzanie sie z prozapalnymi cytokinami, dziatanie antykoagulacyjne).

* He ﬂeﬁCTByeT Ha TepputTopmuun ninoaa - nnaueHta HenpoHnuaema AnsA renapuvHa.

i HOCTyI'IJ'IeHVIe rernapuvHa nogasndeT BoCnasrimTesibHyro peakumno y Mmatepiu - 3To No3BOJIAET CHU3UTb PUCK
npexgeBpeMeHHbIX poaoB N T. A. - HO HE OrpaHn4YnBacET BOCManuUTenbHbIN npouecc y nioaa, KOTOprVI
MOXeT 6bICTpO ycnnmBatTbCA U3-3a BbICOKOW KOHUEHTpaunun anapMmMHOB Yy pe6eH|<a.

* [leHTOKCMUNNNH oM PYHOUPYET Yepes NnaueHTy N CHUXKAET BOCMNanuTeSibHY0 peakuuto y nroaja.



MoryT nu HeoHaToONoOrn cnaTb
CMNOKOWUHO?

« CobcTBeHHble HabnogeHs - nogaBnsiloweMy 60NbLUMHCTBY FOCNUTANIU3MPOBaHHbLIX HOBOPOXAEHHbIX He
TpebyeTcA MHTEHCUBHaA Tepanus - cumnTombl MHGekuumn COVID-19 nerkne

* MeTtaaHanuns 44 cnyyaes nogreepxageHHon nHgekumn COVID-19 nokasan nerkoe Te4eHme: OTCyTCTBUE
CUMMNTOMOB UNK Nerkne popmMbl pecnmpaTtopHoOn HeLOCTaTOMHOCTU, aHOPEKCUM, XKeNya04HO-KULLEYHbIX
paCCTpOIZCTB (Trevisanuto D et al., Coronavirus infection in neonates: a systematic review. Arch Dis Child Fetal Neomnatal Ed 2020;0F 1-F6)

* OTyeTbl 00 eAMHUYHBIX Cry4YasiX yKa3blBaloT Ha TAXKenoe Te4eHue NHAEKUNN, B TOM YUCne Ha
HeobxogmmocTb SAKMO.

« KoroptHoe nccriegoBaHve 582 pgeteun c noareepxxaeHHon nHdekumen SARS-CoV-2 nokasano cregywowime
drakTopbl pMcka Heob6xoAMMOCTHM rocnuTanusaLlmm B otaeneHne UHTEHCUBHOW Tepanuu:
 Bo3pact mnagwe 1 mecsiua XX1U3Hwu,
* My>ckon nor
* CuMNTOMBI MHAEKLMM HMKHUX ObIXaTenbHbIX MYTEW (Gotzinger F et al., Lancet Child Adolesc Health 2020; 4:653-661)
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COMMUNICATIONS RT-PCR nonoxuTtenbHble TECTbI
UCKInro4yeHus!
RT-PCR kpoBu maTepu 1 HOBOPOXOEHHOIO
obHapyxunn Hannumne SARS-CoV-2
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Cerebral MRI —white matter

SARS-CoV-2 outbreak is the first pandemic of the century. SARS-CoV-2 infection is transl—njury Caused by the VaSCUlar

mitted through droplets; other transmission routes are hypothesized but not confirmed. So inﬂammation induced by
far, it is unclear whether and how SARS-CoV-2 can be transmitted from the mother to the ~ SARS-CoV-2 infection
fetus. We demonstrate the transplacental transmission of SARS-CoV-2 in a neonate born to

a mother infected in the last trimester and presenting with neurological compromise. The

transmission is confirmed by comprehensive virological and pathological investigations. In

detail, SARS-CoV-2 causes: (1) maternal viremia, (2) placental infection demonstrated by

immunohistochemistry and very high viral load; placental inflammation, as shown by histo-

logical examination and immunohistochemistry, and (3) neonatal viremia following placental

infection. The neonate is studied clinically, through imaging, and followed up. The neonate

presented with neurological manifestations, similar to those described in adult patients.

Fig. 2 Cerebral MRI performed at 11 days of life. a, b and ¢, d T1 and diffusion-weighted sequences, respectively. Images are taken at two different levels
and show hyperintensities of the periventricular and subcortical frontal or parietal white matter (arrows).
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