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Pe3tome

®akTop thoH Bunnebpanga (anrn. von Willebrand factor, vWF) agnseTcs MynsTUMEpHbIM rUKONPOTEUHOM NNa3Mbl, ONpeseneHue
KOTOPOro MMEET BOXXHOE MPOrHOCTUYECKOE 3Ha4eHe. B JaHHOM NuTepaTypHOM 0630pe noka3aHa B3aMMOCBA3b MEX[Y THKECTbIO
3a6onesanuit n yposHem VWF. Tak, Hanpumep, 60ne3Hb BunnebpaHaa xapaktepu3yeTca KOnn4eCcTBeHHbIM/Ka4eCTBEHHbIM FeHETU-
yeckum gedpuumtom VIWF, BCieLCTBIE YEr0 MOXET Pa3BMTbCA MACCUBHOE KPOBOTEYEHUE, U 3HAHIE 3TOT0 MOXET NpesynpennTb
pa3BMTUE FPO3HBIX OCMOXHEHWIA. He CTOUT TakxKe 3a6bIBaTh 0 BO3MOXHOCTW Pa3BMTUS NPUOBPETEHHOMO CMHAPOMa Bunnebpansa,
KOTOPbIiA YaLLle BCEro BO3HWNKAET B OTBET HA ayTOMMMYHHble 3a60neBaHus. CyLlecTBEHHOE noBblweHne yposHA VWF B KpoBHW BO
BPeMs 6ePEMEHHOCTM MOXET CBUAETESIbCTBOBATb O PA3BUTUM NPE3KNAMCNNK, @ Y HOBOPOXEHHbIX NMPW BO3LAEACTBUN [OMNOMHN-
TeMbHbIX (DAKTOPOB PUCKA MOXKET NPUBOANTbL K TPOMB03aM. Y OHKONOrMYecKnx 60NbHbIX 3Ha4YUTENbHOE NOBbILLIeHMe ypoBHA VIWF
KOPPENUPYeT C HW3KOW BbDKWBAEMOCTbI), OCOOEHHO Y MAaLMEHTOB C PAKOM SUYHUKOB, rM1Mo6nacToMamu, pakom nuuiesona
1 Nerkux. BosHNKHOBEHME HOBOW KOPOHaBMPYCHOM nHAekuun COVID-19 no3Bonnno no-HoBOMY B3rNAHYTb HA MPOrHOCTUYECKOE
3Ha4eHne VWF: Tak, MHOTO4YMCNEHHbIE UCCNEe0BaHNA NOKa3bIBAKOT, 4TO NOBbIIEHWe B nna3me kposu VWF:Ag cBazaHo ¢ 6onee
He6naronpuATHLIMK ncxogamm y naumeHTos ¢ COVID-19. B gaHHOI cTaTbe NokasaHa 3Ha4UMOCTb onpegenenns yposHs VIWF, Tak
KaK paHHss AWarHOCTUKA W JIeYeHINe CMOTYT YIYHLUNTb UCXOAbI BCEX 3TWUX NaLMEHTOB.

Kniouesbie cnosa: haktop doH Bunnebpanga, VWF, metannonpoteasa ADAMTS-13, VWF/ADAMTS-13, 60ne3Hb BunnebpaHaa,
cucTema remocTasa
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Abstract

The von Willebrand factor (VWF) is a multimeric plasma glycoprotein, which quantification has important prognostic value. The
current literature review demonstrates a relationship between the disease severity and vVWF level. For example, von Willebrand
disease is characterized by a quantitative/qualitative genetic vVWF deficiency resulting in potentially developed massive bleeding,
which knowledge can prevent development of formidable complications. We should also not forget about an opportunity of
developing acquired Willebrand syndrome most often occurring in response to autoimmune diseases. A marked vWF increase
during pregnancy may evidence about developing preeclampsia, whereas in newborns exposed to additional risk factors, it can
lead to thrombosis. In cancer patients, a substantially elevated vWF level correlates with low survival, especially in those with
ovarian cancer, glioblastomas, esophageal and lung cancer. The emergence of a novel coronavirus infection COVID-19 allowed us
to take a fresh look at prognostic value of vWF, because numerous studies show that increased blood plasma vWF:Ag is associated
with more adverse outcome in patients with COVID-19. Here, we demonstrate an importance of determining vVWF level, because
early diagnostics and treatment can improve the outcomes of all such patients.

Keywords: von Willebrand factor, vWF, ADAMTS-13 metalloprotease, VWF/ADAMTS-13, von Willebrand disease, hemostasis
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Ochoseie HoweTs Hgigtes |

Yr0 yXe u3BecTHO 06 3ToM TEME? What is already known about this subject?

» daktop hoH Bunnebpanaa (VWF) —aTo rinkonpoTenH nnasmsl, » The von Willebrand factor (vVWF) is a plasma glycoprotein
KOTOPbI MPOU3BOAMTCA KNETKaMW HAOTENINS B BULE YNbTpa- produced by endothelial cells in the form of ultra-large
KPYMHbIX MY/bTUMEPOB W XPAHUTCS B CMELUan3npoBaHHbIX multimers and stored in specialized organelles known as
OpraHennax, W3BeCTHbIX Kak TefibLa Benbens-Manage. Weibel-Palade bodies.

Y10 HOBOrO faeT cTaThA? What are the new findings?

» (CucTemarnanpoBaHbl JaHHbIe 0 MPOrHOCTUYECKON PO NOBbI- » The data on the prognostic role for increased VWF level in
LueHns ypoBHs VWF y pasnnyHbIX CNOEB HACENeHNs. various populational cohorts are systematized.

» ViccnenoBanue aktusHocT VIWF aBRSIETCA BaKHbIM MPOrHO- » The study of VWF activity is an important prognostic criterion
CTUYECKUM KpuTepuem y 60/1bHbIX C BbICOKMM PUCKOM pa3Bu- in patients with a high risk of thrombotic complications.

TN TPOMOOTUYECKUX OCNIOXKHEHWIA.

Kak 310 MOXET NOBNMATbL HAa KIIMHUYECKYH NPAKTHKY How might it impact on clinical practice in the foreseeable

B 0603pumom byaywem? future?

» MoHuTopuHr VWF [O/mKeH BOWTW B PYTUHHYHO MPAKTUKY U » vWF monitoring should become a routine practice and to be
MPOBOANTLCA BCEM MaLMEHTaM C NPeakiamrncuein, nwemmye- conducted for all patients with preeclampsia, ischemic stroke,
CKUM WUHCYNbTOM, OHKosoruei, COVID-19, NOCKONbKY paHHAs oncology, COVID-19, because early diagnostics and timely
JNarHoCTIKa 1 BOBPEMS Ha4aToe NeYeHne CMOryT yiyyLuTh treatment can improve an outcome of such conditions.

1CX0/bl JaHHbIX COCTOSAHNIA.
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[TporHoctuyeckoe 3Ha4eHne dpaktopa OoH BunnebpaHaa B KIMHUYECKON NPAKTUKE

BBenenue / Introduction

®aktop ¢oH Bunnebpanpa (anrn. von Willebrand
factor, VWF) sBnseTcs rnukonpoTenHoM nna3mbl, KOTO-
Pblii TPON3BOAUTCS KNETKAMU SHAOTENNUS B BUAE YNbTpa-
KPYMHbIX MyNbTUMEPOB, COCTOALLNX U3 NOBTOPSHOLLINXCS
MOHOMEPHbIX 3BeHbeB yucnom ao 40000 k[a B AnuHy,
I XpaHUTCH B CMeuuanu3vMpoBaHHbIX OpraHenniax, us-
BECTHbIX Kak Tefibua Berbens-Manage (Weibel-Palade)
[1]. SHOOTENNMaNbHbIE 3anacaloLlne opraHensibl, Ha3blBa-
emble Tenbuammn Beitbens-lNanage, cogep)ar HeECKONIbKO
FOTOBbIX MPOBOCMANUTENbHbLIX W FEMOCTATUYECKUX 6en-
KOB, BKJ1t04as P-CenekTWH, NPOBOCNANINTESIbHbIE LIUTOKN-
Hbl, areHTbI, KOHTPONUPYLOLLME TOHYC cocyaos, U VWF [2,
3]. ®akTop thoH Bunnebpanga urpaet 2 0CHOBHbIE POSK
B remocTa3e 4efloBeKa: BO-MNEpPBbIX, OH «MPUBJIEKALT»
11 CBA3bIBAET TPOMOOLMTHI B MECTE MOBPEXAEHNS COCY-
N0B, TEM CaMbIM CMOCOOCTBYS arperalum TPOMOOLIUTOB;
BO-BTOPbIX, VWF [OeicTByeT Kak 3aliuTHas MoJekyna-
HocuTeNb npokoarynaHTHoro dpakropa VI (FVII), 4to
MMeeT pelualoLlee 3Ha4YeHue [N19 NOAAEPXaHWA Hop-
MasibHOro ypoBHA Lupkynupytowero FVIII [4]. Wccneno-
BaHWS, KOTOPble ObINI 0CHOBAHbI HA MUKPOCKOMUM C Bbl-
COKIUM paspeLLeHnem, NPOAEMOHCTPMPOBANK, Y4TO Npu
OTCYTCTBWU MOBPEXAEHUS CTEHKU COCYAa M B YCIOBMUAX
HU3KOr0 CABWUra LMPKYNUPYOLWWWA MynbTuMepHblin VWF
CYLLLeCTBYET B rNO6YNAPHONA UnK cknagyatoin opme, He
JonycKatoLen agresum Tpoméoumtos. OgHako, npu Bbl-
COKMX CKOPOCTAX (C1nax) CABMIa UIv NPU NMOBPEXAEHHO
3HJ0TeNnanbHoii cTeHke rnobynapHbiii VWF 6b1CTpO pac-
KPY4MBaeTCa U YASIMHAETCS, NPeBpaLlasch B BbICOKOAK-
TUBHYIO NOBEPXHOCTb [N aAre3unn TpoMo60oLNTOB. B 3TOM
passepHyTOM coctosHum VWF cnyxut cy6cTpatom Ans
meTannonporeassl ADAMTS-13 (aHrn. a disintegrin
and metalloprotease with thrombospondin type 1 motif,
member 13), OCHOBHOW (QYHKLMEN KOTOPOW ABNAETCH
pacLiennienne ruraHtckux mynstumepos VWFE [5]. Mogy-
nauma ypoBHa aHTureHa nnasmbl VWF (VWF:Ag) nocpeg-
CTBOM perynupyembix nytenn cekpeuun u ADAMTS-13-
OMOCPeA0BaAHHOTO MpOTE0Sin3a WMEET BaXKHOE 3Haye-
HUEe AN KOHTPONA MyNbTUMepHoro pacnpegenexnus vVIWF
11 TEMOCTATUYECKOI aKTMBHOCTN. MOBbILUEHHbIA YPOBEHb
vWF:Ag B nnasme CBfi3aH C MOBbILEHHbIM PUCKOM Be-
HO3HOM TPOMOGO3MOOSINK, BEHO3HOTO TPOMO032, UHCYIIb-
Ta 1 Pa3BMTUS NLLEMUYEeCKON 6051e3HM cepaua [6, 7], B TO
BpeMS Kak Hu3kuii yposeHb VWF (6onesHb BunnebpaH-
na, bB) asnserca Hambonee pacnpocTpaHeHHbIM COCTO-
IHNEM HapyLIeHMs CBEPTbIBAEMOCTM KPOBU, KOTOPOE CO-
NPOBOX/AETCA 00MbHBIM KPOBOTEYEHWNEM U BO3HWUKAET
y 0,1-1,0 % niopen [8].

AxymiepctBo, I'maekoaorusa u Pennpoaykiina RLrrARselve

Bbone3ns Buwrreopanaa / Von Willebrand
disease

[Tepsoe coobuieHme o BB 6bin0  ony6nukoBaHo
B 1926 r. (pUHCKUM Bpa4yOM-TepanesToM IPUKOM ALOSb-

thom choH Bunnebpangom (pue. 1). B 1925 r. ero nonpo-
CWJIM OCMOTPETb AeBOYKY NATKM JIET; Npu c60pe aHaMHe3a
BbISICHMNOCH, 4TO M3 11 CMOBCOB AEBOYKM YETBEPO YMep-
NN B paHHeM BO3pacTe OT KPOBOTeYeHMid. M0o3xe y4e-
HbIii YCTAHOBWII, 4TO MHOTME POACTBEHHIKM CO CTOPOHBI
mMaTepu U 0TUA UMENN CKNOHHOCTb K KPOBOTEYEHMAM U3
KOXW, CIIM3UCTBIX, A Y XKEHLNH 0TMeYannucb MeHoppa-
run. 3puk choH Bunnebpanpg oTaenun AaHHOe COCTOsSHUE
OT KJlaCCMYeCKOi reMouinm, 0CHOBbLIBAACH Ha Xapak-
Tepe HacrefoBaHus, W HasblBan ero ncesgoremouin-
eil. OQHaKo OTCYTCTBME CMELUMUYECKMX W HALEXHbIX
ANArHOCTUYECKNX TECTOB 11 AaHHbIX 06 OJHOBPEMEHHOM
CHWKeHun FVIII npuBenu K AMarHOCTUYECKON NyTaHuLe
Mexay aTumu coctosHuamu. B 1950-x rogax 6b110 noka-
3aHO, YTO NyiasMa NauleHToB C TsHKesbIMU hopMamm re-
MOCOUITUN MOXKET KOppUrMpoBath 601e3Hb Bunnebpanpa,
4TO MPWBENO K PA3NNyni0 Mexay aTuMu AByms 3abose-
BaHuAMKW. B nocneaytowme aecaTuneTns 6bii 4OCTUTHYT
3HAYMTENbHbIA MPOrpecc B WMMYHONOrNYECKOM Pa3niun-
qum mexxay VWF n FVII, oynctke VWF 1 cekBeHUpoBa-
HUM reHa VWF, 4To NpuBeno K Hawwemy HblHELIHeMy Mno-
HUMaHK VWF 1 MONeKYNApHbIX MeXaHU3MOB, J1eXalLnx
B ocHoBe bB. B HacTosLiee Bpems BB nogpasgensercs
Ha 3 TUNa Ha OCHOBE KOMWYECTBEHHOMO U KA4eCTBEHHO-
ro gedpuumta VWF [9-11] (Tabn. 1). Takxxe BaXXHO NoMm-
HUTb, YTO BO3MOXXHO Pa3BWUTME MPUOBPETEHHOrO CWH-
apoma Bunne6paHpa. Y Takux ntofen OTCYTCTBYeT re-
HEeTUYeckoe 3abosieBaHIe, KOTOPOe MOXET MOBJIMATL Ha
ypoBeHb VWF. OgHMM 13 NpuMepoB pa3suTus npuobpe-
TEHHOr0 cuHapoma BunnebpaHma sBNAETCA Takoe ayTo-
NUMMYHHOE 3a60neBaHue, Kak CUCTEMHAs KpacHas BOn-
YaHKa, NMPK KOTOPOW OpraHu3m BbipabaTbiBAET aHTUTENA
MPOTUB HOPMA/IbHbIX TKAHeW, WHOTAA BKIHO4AA aHTUTe-
na, HanpaesneHHble npoTue VWF. AHTUTENA CBA3bIBAKOTCS
C umpkynupytowmm vWF, BcneacTeme 4ero B KpOBOTOKe
CTaHOBUTCS €ro HeA0CTaTO4HO.

Pucynok 1. 3puk Agonbd choH Bunnebpang (1870-1949).
Figure 1. Erik Adolf von Willebrand (1870-1949).

m http://www.gynecology.su
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Ta6bnuua 1. Knaccudhukauus 6ones3Hu Bunnebpanga [Moanduumposano astopamu no 12].

Table 1. Classification of von Willebrand disease [modified by the authors according to 12].

Tun 6one3nn Bunnebpanpa
Type of von Willebrand disease

XapaktepucTuka
Characteristics

Tun 1/ Type 1

HacTn4HbIN (KONNYeCTBEHHbII) fedmunT daktopa doH Bunne6panga (VWF)
Partial (quantitative) deficiency of von Willebrand factor (vWF)

Tun 2/ Type 2:

KayecTBeHHble fedekTbl VIWF:
Qualitative vWF deficiency:

2A

CHUXEHME CUHTe32a BbICOKOMOJIEKYNIAPHBIX MyNIbTUMEPOB W NOBbILEHNe npoTeonusa VIWF;
lowered production of might-molecular weight multimers and elevated vWF proteolysis;

2B
to platelets);

noBbILeHHoe cpoacTBo VWF K peLentopy Ha MembpaHe TpPOMOOLMTOB — FKUKONPOTEnHY 1b
(136bITO4HOE cBA3bIBaHME VWF ¢ TpOMOOLMTAMM);
increased affinity of vVWF to surface platelet receptor — glycoprotein 1b (excessive binding of vWF

2M TPOMOOLIMTOB;

XapakTepuayeTcs HapyLieHnem cesiau VWF ¢ peLieHTOpoM — MukonpoTenHom 1h Ha Mem6paHe

characterized by impaired VWF receptor binding- glycoprotein 1b on the platelet membrane;

2N
factor VIIl and vVWF

XapakTepuayeTcs HopManbHbIM ypoBHeM VIWF 1 HU3KOI NPOKOarynsHTHOM akTUBHOCTBIO,
47O 006YCNOBNEHO HapyLweHnem cs3un paktopa VI n vVWF
characterized by normal vVWF level and low procoagulant activity due to altered binding between

Tun 3/ Type 3 11 COCYANCTON CTEHKE

Xapaktepusyertcs npakTuiecku nosHbiM otcytcrtenem VWF B nnasme, Tpoméoumtax

Characterized by the almost complete lack of plasma, platelet and vascular wall vWF

bosie3Hs BwuieOpaHaa y sKEHITHH
PENPOAYKTHBHOI'O BO3paCTa /
Von Willebrand disease in women
of reproductive age

JKEHLWMHbI U MY>HIHbI OAWHAKOBO MOABEPXEHbI 60-
ne3Hn BunneHbpaHaa, OOHAKO Y XXKEHLMH CUMMMTOMbI
KPOBOTEYEHUS NPOABAAIOTCA YaLlle M CBA3AHHbI B OCHOB-
HOM C BbICOKOW YaCTOTOM 06UNbHbIX MEHCTPYarbHbIX
kposoTeyeHnii (OMK). [aHHble nuccnefoBaHWii nokasbl-
BAtOT, YTO OT 5 40 24 % XeHwmuH ¢ OMK nmeroT ToT unmn
nHoii Tun BB. A 06¢cnenoBanns XeHuwH ¢ bB noka3sbiBa-
10T, 410 Yy 50-92 % MMEKTCH 06UNbHbIE MEHCTPYalbHbIe
KPOBOMOTEPW, MPX 3TOM CPEAHMA BO3PACT NOCTAHOBKM
anarHosa npubnuautensHo 16 net. OgHako OMK — He
eMHCTBEHHAas npo6nema ans xeHwuH ¢ bB [13-15].

[ns MHOTMX XeHLLUH 6ePEMEHHOCTb 1 POJibl ABNSAKOTCS
CEPbE3HO NPOBEPKOIA X CUCTEMbI remMocTa3a. HecmoTps
Ha 60NbLUNE JOCTUXKEHUS B AKYLLEPCTBE, NPUONN3NTESb-
HO 2-5 % BCexX pOJI0B OCJIOXHAKTCS NMOCNEpO10BbIMN
KPOBOTEHEHMAMU. B HOpME AN CHUXEHWS pUCKa KPOBO-
TeYeHMs BO BpemMsi GEPEeMEHHOCTU NPOUCXOAAT Puamno-
NOTrMYeCcKNe M3MeHeHUs, BKIK0Yas MOBbILLEHNE YPOBHEN
vWF u FVIIl 8 nna3me [16]. OgHako y »eHwuH ¢ BB atu
(b13MoNorn4eckne N3MEHEHMs MPUTYMNEHbl UK OTCYT-
CTBYHOT. Y XEHLLUMH C UCXOAHO HU3KuM yposHem VWF [0
6epemMeHHOCTM CKOPOCTb €ro NOBbILLEHNS B Nna3me 6yaet
TaKOM e, KakK W y 3[0POBbIX CBEPCTHWL, YBENNYMBASACH
c | TpumecTpa u focTMras HOpPMaNnbHOro pedepeHTHo-
ro AmanasoHa s HebepemeHHbix [17]. OgHAKO YpOBEHb
vWF B nnaame 6yaeT 0CTaBaTbCs HUXE, YEM Y 3[0POBbIX

OepemMeHHbIX CBEPCTHUL Ha BCeX Tanax 6epeMeHHOCTH,
Nno3TOMYy WCMOSIb30BaHME TEPMUHA «HOpPMaNM3aumns»
B 3TOM KOHTEKCTE MOXET BBECTM B 3abnyxfieHue. Tak,
thusmnonornyeckoe nosbieHne yposHs VWF B nnasme
npeacrasnser co6oi 0cobyto npobnemy npu 06creaoBa-
HUW XXEHLLWH C ceMelHbIM aHamHe3oM BB tuna 1, koTo-
pble 06palLaoTCs K Bpady BrepBble BO BpeMsi GepemeH-
HOCTU, NOCKOMbKY 3Ha4eHus VWF B nnasme B npegenax
HOPManbHOro AKanasoHa He MOTYT UCKITHO4aTb 60/1e3Hb.
MHOro4mcneHHble UccnefoBaHNs BbISBUIIN Y XKEHLLNH
¢ BB MOBbILWEHHbI PUCK Kak NepBUYHOr0, TaK U BTOPUY-
HOr0 NOCNepoaoBOro KPOBOTEYEHUS, MPM 3TOM WX ya-
cToTa Konebnetcs ot 0 go 59 % u ot 2 go 32 % cooT-
BeTCTBEHHO. Tak, A.H. James ¢ coaBT. NpoaeMOHCTPU-
poBanu, 4To y XeHWwmH ¢ 6B B 1,5 pa3a noBblILIEH pucK
NnocnepoAoBoro KpOBOTEYEHUS 1 B 5 pa3 MOBbILLEH PUCK
nepennBaHns KpoBK Nocsie pofoB, a TAKXKE Bbllle MoKa-
3arefin matepuHckoii cmeptHoctn [18]. WHorga nocre-
POAOBOE KPOBOTEYEHWE SBMAETCA TPUITEpPOM ANd Ana-
rHocTuku bB, npu atom EB BhisiBnfeTcs y 49 % XeHLMH,
Y KOTOpbIX B aHaMHe3e OblI0 0TMEYeHO TAXKenoe nocre-
pofoBoe KposoTeyeHue [19]. Takum 06pa3om, BaXKHbIM
3TanoMm SIBNSETCA CBOEBPEMEHHAs AmarHoctuka bB, uto
NO3BONUT 136eXXaTb Pa3BUTUS MACCUBHOW KPOBOMOTEPU
npw NPOBeJEHNN aieKBaTHON 3aMeCTUTESIbHOI Tepanuu.

ADAMTS-13 u ¢paxrop ¢pon Burieopanaa /
ADAMTS-13 and von Willebrand factor

ADAMTS-13 — 9T0 UMHKCOAepXKallas MeTanionpore-
a3a, KoTopas pacLiennsieT CBEPXKPYNHble MYMbTUMEPbI
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VWEF Ha cy6beauHuubl Y1605 n M1606 (pue. 2). lMpouecc
pacwennenns VWF metannonpoteazoin ADAMTS-13 3a-
NyCKaeTcs npu MOBPeXAeHWU COCY0B, KOraa CBEpX-
KpynHble mynbtmepbl VWF BbICBO60XAAOTCA M3 Te-
neu, Benbensa-Manage. ADAMTS-13 cnocobHa paclie-
nutb VWF, TOJTIbKO eCnu TOT HaXOAMTCA B «PACKPbITOM»
COCTOAHMK, TeM cambIM MpejoTBpawias o06pa3oBaHue
CBEPXKPYMHbIX MY/IbTUMEPOB, KOTOPbIE MOTYT LOCTUraTb
HECKO/IbKO MWUJIIUMETPOB B JJIMHY, €CIIN UX He KOHTPO-
nuposarb [20, 21]. OgHako ADAMTS-13 MOXeT Takxe
cBasbiBatbes ¢ VWF, noka ToT HaxoAuTCs B ro6ynspHoi
hopme, 4TO NPUBOAMT K LmpKynauuu komniekcos VWF-
ADAMTS-13 B kpoBOTOKE [22].

HacTto NpoucxXoamuT TaK, 4T0 Y MALWEHTOB, Y KOTOPbIX
pas3Bunacb BeHO3Has Tpom60ambonus, ypoeHb VWF
3HAYMTENIbHO BbllIE CPEAHEero, 0JHAKO Yalle BCero 3To
NPOUCXOANT 3a CHET CHIKEHNS akTuBHocT ADAMTS-13
[23]. Oecouumt ADAMTS-13 npuBOAMT K HAKOMEHUHD
KpynHbix mMonekyn VWF u B fanbHeiuiem K Tpom6oLu-
TOMeHWM nNoTpebneHns n Tpom603y Mukpococymos [24].
Tak, cHmKeHue ypoBHs ADAMTS-13 B nnasme Kposu
HWKe 50 % MOoXeT Habnwaatbcs npu LKUPPO3e neve-
HU, OMCCEMMHUPOBAHHbIX OMYXONAX W BOCMANUTENIbHbIX
3aboneBaHusx. lauueHTbl ¢ HacneacTBEHHOW TPOMOO-
TUYECKOW TPOMOOLMUTOMEHNYECKON Myprypon  Xapak-
TEPU3YIOTCA OTCYTCTBMEM WUnW AeduuuTOM nNpoTeasbl
ADAMTS-13, Bcnencteue 4ero yposeHb VWF y Hux ro-
pasfo Bbllle. A BOT B C/ly4ae MacCWBHOI0 NOBPEXAEHIUM
3HAOTENUS NPOUCXOANT 3HAYNUTENbHbIA Bbi6poc VWF 13
Teney Benbensa-Manane; npu 3TOM BO3HWKAET OTHOCK-
TeNnbHas HeAOCTATOYHOCTL MeTannonpoTeass! [25].

IToBpImieHuE ypoBHA (hakTopa hoH
Bruie6paHia B Iia3zme KpOBH BO BpeMs
oepemennocrtu / Elevated serum von
Willebrand factor level in pregnancy

Mpeaknamncus (M3) — TXKeNoe COCTOSHWE, KOTOPOE
OCNOXHSET 60O NPOLEHT 6epeMeHHOCTEN 1 ABNS-
eTCS OJHOW M3 OCHOBHbIX MPUYNH MATEPUHCKON CMepT-
HocTW. TTo 0fiHO 13 Teopui, M3 BO3HMKAET B pe3ynbrarte
SHAOTENNANbHON ANCHYHKUMN, BCNEACTBME Yero Bblde-
nserca 6onblwoe konuyectso VWF [27]. MHoro4umcreH-
Hble UCCNef0BaHNA NPOAEMOHCTPUPOBANIN, YTO YPOBEHb
VWF B nna3me KpoBu Obln 3HA4UTENbHO Bbille Y 6epe-
MEHHbIX C M3 N0 CPaBHEHWIO C XXEHLMHaAMK ¢ U3no-
NOrm4eckon 6epemMeHHOCTbI0 UM He6epeMeHHbIMK [27-
30]. 3HaumTenbHoe nosbliweHne yposHa VWF y nauu-
eHTOK C [19 TaKXe CBA3aHO CO CHKEHWEM aKTUBHOCTU
ADAMTS-13; 370 NpUBOAMUT K TOMY, YTO B NSIa3Me LIMPKY-
NNPYIOT aKTUBHbIE CBEPXKPYMHbIE MynbTUMepbl VIWF.

B HepaBHem uccnegosaHun E. Grandone ¢ coasT. npo-
AEMOHCTpUpOBanu, 4to y 6epemeHHbix ¢ COVID-19 no-
BbiLIAeTCa cooTHOLeHKe ocu VWF/ADAMTS-13, 4yTo 3Ha-
YMMO W HE3aBUCUMO OT LpYrux NpefuKTOpOB NPUBOAUT
K Pa3BUTMIO NPEXAEBPEMEHHbIX POJOB, NOCKOMbKY PUCK

Tenbua

O Beit6ens-MNanane
Weibel-Palade
bodies

. MynsTumepsbl VIWF
VWF multimers

A3

909LIN - GOSLA

- AHpoTenuii

Endothelium

PucyHok 2. Hapeska takropa choH Bunnebpanga (vVWF)
meTannonporeasoit ADAMTS-13 (agantuposano n3 [25]).

Figure 2. ADAMTS-13-mediated von Willebrand factor cleavage
(adapted from [25]).

YIBaNBAETCS NPU KAXKAOM YBENMYEHUI COOTHOLLIEHMS Ha
O4HY efuHnuy [31].

IToBsIIEHUE YPOBHA (hakTOpa PoH
BuuieOpaHaa B Ii1a3mMe KPpOBU
HOBOpO:KIeHHBIX / Elevated neonatal
serum von Willebrand factor level

B cBEpThIBAtOLLE CMCTEME HOBOPOXAEHHbIX U [e-
Tel 60nee CTapLIero Bo3pacta MMEKTCH 3HaYUTENbHbIE
pasnunyus. lMpu mccnefoBaHni CUCTEMbI FeMocTasa Ho-
BOPOX/EHHbIX O0MNbLIMHCTBO UCCNef0BaTeNIen NpuLLo
K BbIBOAY, YTO B 3TOM nepuofe akTueHoctb ADAMTS-13
HUXe, a BOT ypoBeHb VWF B nnasme 3HA4MTENbHO BbILLE
Nno cpaBHeHWo ¢ B3pocnbiMu. OpHako yposeHb VWF no-
CTEMEHHO CHMXAETCS, JOCTUras YPOBHSA B3POCIbIX Npu-
MepHO K 6 mec. G apyroii CTOPOHbI, HEOHATaNIbHbIA YPO-
BeHb ADAMTS-13 3HAUYMTENILHO HWXE MO CPaBHEHUH)
C ypoBHem B3pocnbix [32]. [Jo KOHUA HeACHO, noyemy
HOBOPOX[EHHbIE MMeT 60mee BbICOKUIA ypoBeHb VWF
1 6onee HNU3Kyt0 akTUBHOCTL ADAMTS-13; npeanonoxu-
TENbHO, 3T0 (DU3MONOrMYeckas peakuus, KoTopas BO3-
HUKAEeT Npu MOATOTOBKE K pojaMm, UM Xe Kak peakums
Ha CTPeCC nocse poXxaeHus. B Hopme y 3[40pPOBbIX HOBO-
POX[EHHbIX HapyLueHne cooTHoweHus VWF/ADAMTS-13
He MPUBOAWT K TpomO603am, OJHAKO MOXXET YBenuyu-
BaTb LLIAHCHI Pa3BUTUS TPOMOBO30B NMpW BO3AENCTBUN [0-
NOMHUTENbHBIX (PAKTOPOB PUCKA, TaKUX Kak rUMoKcus,
Cencuc 1 BBeJIEHWE Ha ANIMTeNbHOEe BPeMS BHYTPUBEH-
HbIX YCTPOMCTB [33].

m http://www.gynecology.su
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®daxrop poH BrwuieOpaHia B OHKOJIOTUH /
Von Willebrand factor in oncology

CBsA3b MeXAy pakom W akTMBaLMen Koarynauum 6oina
ycTaHossnieHa ewle B 1865 r., koraa Armand Trousseau
COO06WMT O PasBUTUWN OCNOXHEHWA B BUAE BEHO3HOIA
Tpom6oambonum (BT3) y nauneHToB ¢ OHKonornein. dak-
Tnyeckmn, BT BcTpeyaetcs y 20 % 60SbHbIX PakoM 1 SiB-
NAeTcsd OAHOM W3 OCHOBHbLIX MPUYWH CMePTHOCTU [34].
B HepasHem nccnefosanum A.L. Palacios-Acedo ¢ coasr.
NPOAEMOHCTPUPOBANN, YTO PaKOBble KMETKM HanpsMyto
B3aMMOJENCTBYIOT C (DaKTOpamu CBEPTbIBAHMS KPOBW
1 TpoM6OLMTaMK, CNOCO6CTBYS POCTY OMyX0Nn U 06paso-
BaHUI0 MeTacTa3oB [35]. Kpome TOro, HoBble [jaHHble CBY-
JeTeNbCTBYIOT 0 TOM, 410 VWF MOXET MofynmpoBath aH-
rOreHes3 n NponndepaLmio KNeTok, YTo NPUBOAMT K Npor-
peccupoBaHnio OHKOMornyeckux 3abonesanuin [36, 37].
HeckofibKo nccnefoBaHnii nokasanu B nnasme nporHo-
cTuyeckyro LeHHocts VWF:Ag, npu aTom 60Jiee BbICOKME
yposHu VWF KoppenupytT ¢ 60/1ee HU3KOI BbKMBAEMO-
CTbH0 Y MALMEHTOB C pakom SMYHUKOB, rino6nacTomami,
pakom nuuiesopa u nerkux [38-40]. Kpome Toro, npote-
OMHbIN aHanu3 nnasmsl onpegenun VWF kak 6nomapkep
ONs PAHHEro BbIABJIEHUS paka TONCTO KMLKK [41].

HekoTopbie OMyxonesble KIETKM CMNOCOOHbI MPOAy-
umposatb VWF; 6onee Toro, akcnpeccus VWF B onyxo-
NEBbIX KIJIeTKax WHAYUMPYeT 006pa3oBaHue 3HLOTeNu-
anbHbIx Benbenb-lanane-nofo6bHbIX OpraHens, Hasbl-
Baemblx ncesgoTensuamu Benbena-Manage [42]. Tak-
)K€ ONyX0neBble KNETKMW, NONy4eHHbIe N3 TKaHW Nerkoro
(Ab49), kneTok npeactatenbHoii xeneabl (PC3), KNeTok
ypOTennansHom kapuuHomsl (RT4), KIeTOK paka ToncToil
Knwkn (HT-29) n knetok menadombl (MV3, BLM), 6binn
CNoco6Hbl cTMMynuposatb cekpeuuto VWF 13 nepsuy-
HbIX 3HOTENANbHbIX KIEeTOK Yenoseka in vitro [43-45].
Takum 06pa3om, 0nocpesoBaHHAs OMyXOSibl0 CeKpeLus
VWF 13 3HAOTeNnuanbHbIX KNETOK, BEPOSTHO, CMOC006-
CTBYET €ro noBbILLIEHHOMY YPOBHIO B MNa3me.

®akTop hoH BunnebpaHaa TakxKe MOXET Crnoco6CcTBO-
BaTb METACcTa3MpoBaHMI0 paka, Cnoco6eH HanpsaMyt CBS-
3bIBaTbCA C PA3NNYHBIMU OMYXONEBbIMMU KNIETKAMMN Yepes
pAL MHTErpuHOBbLIX pelenTopoB [46]. Kpome Toro, uc-
CnefoBaHus Nokasanu, 4To HeKOTOPbIe PAKOBble KNETKU
MOTyT 3KCMpeccupoBath peLentopbl nceBmo-GPlba ans
npsmMon aaresuu caktopa ¢oH Bunnebpanga. B yacTtHo-
ctn, C.M. Suter ¢ coat. coo6LMIM 0 NOBEPXHOCTHOI JKC-
npeccumn GPIbo Ha HECKONMbKUX KYNLTUBUPYEMbIX KIETKAX
OMyXONK MOJIOYHOI XKeJe3bl, a TaKXKe 0 MOM0XKUTENbHOM
OKpawwmBaHuu GPIbo. B TKaHAX NepBUYHONA OMYX0NM MO-
NoYHOM xernesbl [47]. BosgencTeue VWF Ha 3t GPIba-no-
NOXWUTENbHbIE KMNETKM OMyX0nM MOMOYHON Xenesbl npu-
BOLUT K YBEJINYEHWIO PacMpPOCTPAHEHUs OMyX0NeBbIX Kie-
TOK MOCPESCTBOM MEPeCcTPONKM LIMTOCKENeTa N MUrpaLmum
OMyXonw in Vvitro. 3KCNepuMeHTaIbHOE UCCNeS0BaHNe Me-
TacTa3npoBaHNs nokasano, 4to neveHue aHTM-vWF (ge-
CMOMPECCUH) UHIMBMUPYET MeTacTasnpoBaHme B JIerkne Ha

64 % ONA ANCCEMUHMPYIOLWMX KNETOK KapLMHOMbI TOM-
CTOV KMLLKK, & TAKXXE KNETOYHbIX IMHUIA MeSTaHOMbI 1 paka
MO04eBOro ny3bips Jlbtonca Ha 45 n 46 % COOTBETCTBEHHO.
TOYHO TaKXe KNETKM paka >Xenyaka, aKCnpeccupyroLime
VWF, npoieMOHCTPMPOBANIN 3HAYNTENIbHOE CHUDKEHUE Me-
TacTa3npoBaHNA B JIETKWE Y MbILLEiA, MOy4aBLUNX aHTH-
VWF [42, 48]. BaxxHo oTMeTUTb, 41O BKiag VWF B pacnpo-
CTpaHeHue paka, No-BMAUMOMY, CreunduyeH ans merta-
CTa3MpPOBaHKS Yepe3 KPoBb, a He [N NMMaTnyeckoro
mertactasmposaHus [49]. MexaHusm, nexatimii B OCHO-
Be ponu VWF B cofeicTBUM 06CEMEHEHWIO OMYXOJeBbl-
MW KNeTKaMi AMCTaIbHbIX Y4aCTKOB TKaHel, 0CTaeTcs He-
sicHbIM. OpHako L. Goertz ¢ coaBT. COOBLMNN O HANUYUIA
BHYTPUNPOCBETHbIX My/bTUMepPOB VWF B MbILIMHONA MOAe-
N MeNaHoOMbI, KOTOPbIE MPUCYTCTBOBANIN HE TOJbKO B MU-
KPOLMPKYNSTOPHOM pycnie NepBUYHON ONyXONi, a TaKkxe
B AMCTaNbHbIX OpraHax, CBOGOAHbIX OT OMyXOMN, BKt0Yas
neYeHb, rONOBHON MO3r 1 nerkne [49]. 3Tn AaHHbIe CBU-
LEeTeSIbCTBYOT 0 TOM, YTO [JaXe Ha paHHen cTaamn 3abone-
BaHMS ONYX0NIM MOTYT WHAYLMPOBATb CUCTEMHYH) CeKpe-
umto VWF 13 aHpoTenunanbHbIX KNeTok B MecTax, B KOTO-
pble 4aCTO METaCcTa3npytoT ONyXOsMu.

®daxrop poH Brwurieopanaa
M MIIEMHYECKHU HHCYIbT / Von
Willebrand factor and ischemic stroke

Bce 60sibluee KOMMYECTBO UCCNELOBAHU MOKa3blBa-
toT, 4T0 VWF nrpaeT BaXxHy posb B 06pa3oBaHum TPOM-
00B MpW BEHO3HbIX U apTepuanbHbIX Tpom6o3ax [50,
51]. NMpu nwemmnyeckom nucynste () VWF Tpom6oum-
TApPHOTO NPOUCXOXKAEHNS BHOCUT 3HAYUTENbHbIA BKNaj
B TpOM60OBOCNaneHne [52].

Tak, HeflaBHWIA MeTaaHanua, cocToawmx u3 1567 cny-
YaeB, BbIABWST MOJIOXUTENIbHYIO CBA3b MEXAY BbICO-
kum yposHem VWF u . Takxe uccnenosatenu obHa-
PYXWUNIN B3aUMOCBA3b MeXAY BbICOKUM ypoBHeM VWF
n netanbHeiM ucxogom ot U [53]. B uccnenosanusx
D.J. McCabe ¢ coasT. [54] n K.D. Kovacevic ¢ coaBT. [55]
TOXe 6bIN0 MPOJEMOHCTPUPOBAHO, YTO BbICOKNE YPOBHN
vWF B nnasme kposu 1 N TecHo B3aumocBs3aHbl. OaHa-
KO B2XXHO NMOHMMATb, 4T0 He nosblweHne VWF Bbi3biBaeT
W, a A npueoanT K noBbiweHno VWF.

KnuHn4eckne mccnenoBaHus Cry4an—koHTPOSb MOKa-
3a1 CBA3b MEX/y NOBbILLEHHbIM YpoBHEM VWF 1 CHIXe-
Huem ADAMTS-13 npu NOCTYNAEHUN U NOCNEAYOLLM Ha-
ONMIOAEHUN C TSXKECTbIO 1 PUCKOM peumansa [56, 57]. On-
HAaKO [0 CWX MOP HET eAMHOr0 MHEHUS O TOM, MOXHO i
ICNONb30BATL KAKOW-HUOYAb Mapkep remMocrasa Aans npo-
THO3WUPOBAHUA KITMHUYECKOr0 MCX0MA NOCIe UHeyneta [58].

®daxrop ¢pox Brwuieopanaa u COVID-19 /
Von Willebrand factor and COVID-19

[TaHaemuns HOBOW KOpOHaBUpycHoi 6onesHn 2019 r. —
COVID-19, Bbl3BaHHAsA HOBbIM KOPOHABMPYCOM OCTPOro
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TSXKENOoro pecnuparopHoro cuHapoma 2 (SARS-CoV-2),
3aTpoHyna [ecATKW MUANNOHOB CEMEA BO BCEM MUpE
[59, 60]. OcHosHoi npo6nemon GCOVID-19 aBnsatoT-
cs TPOMOOTUYECKME U MUKDPOCOCYAMCTbIE OCNOXHEHMS,
KOTOpPble 0COBEHHO PAcnNPOCTPaHeHbl Y NaLMEHTOB C TS-
XKEnon opmMoi TeyeHms 3a60N1eBaHMA U C NeTanbHbIM
CX0A0M, HECMOTPS Ha NPOBEAEHNE CTaHAAPTHOR TPOM-
00NpOGMNAKTUKA U Ha3HA4YeHWe TepaneBTUYECKMX [03
AHTMKOArynsaHToB [61, 62]. Xopowo M3BECTHO, YTO Jje-
Ta/bHble UCXObl B OCHOBHOM CBSi3aHbl C HapyLIEHWEM
(PyHKUMM Nerkux BCNeACTBUE JI0KanbHbIX TPOM6030B
cocynoB nerkux [63]. OgHako He cTOWT 3abblBaTb, 4TO
y nauueHtoB ¢ COVID-19 MOXET BO3HUKHYTb (HEHO-
MEeH BOCMANUTENIbHOr0 MOBPEX/AEHUs COocynoB 6e3 Mu-
KpoTpoM603a Kak TakoBoro [64]. Mpwu Taxenom pecnu-
PaTOpPHOM CUHAPOME 2 MPOUCXOAWNT MOBbILIEHHARA Te-
Hepauus TPOMOWHA, BHYTPUCOCYAUCTOE CBEPTbIBAHME
KPOBU B Kanunnspax, 06LWIMPHOE NOpaXeHne SHAOTENNS,
aKTBauus Makpoaros/MOHOLUTOB, BbIOPOC M3ObITOY-
HOTO KOMMYecTBa NPOBOCNANUTENbHBIX LIMUTOKMHOB U aK-
TnBaums cuctembl komnnemenTa [65]. R. Seth ¢ coasr.
nokKasanm, 470 Npu KOPOHABUPYCHOI MHMEKLWUU Npouc-
XOAUT 3Ha4nTeNibHoe yBenudeHne VWF n cHuxeHne me-
Tannonpoteadsl ADAMTS-13 y TsKesbIX nayneHTos [66].
K Takomy »xe BbiBOfy mpuwnun u E.J. Favaloro ¢ coasr.
[67]. B 2022 r. X. Xu ¢ coaBT. 0ny6/IMKOBanu B XypHarne
Thrombosis Research peaynbraThl MeTaaHanus3a ¢ yda-

cTueM 3764 nauueHToB, B KOTOPOM aBTOPbI YETKO MNpO-
JEMOHCTPUPOBASIN, YTO MOBbILLIEHNE YPOBHS B Mnyasme
VWF:Ag cBA3aHO ¢ He6NaronpuaATHLIMK UCXOA4AMK Y na-
uueHTos ¢ GOVID-19 [68]. B.O. buuaase ¢ coasT. B 0AHO-
LlEHTPOBOM PETPOCMNEKTUBHOM HabMnAaTeNbHOM MCCHe-
J0BaHWUK ¢ yyactnem 129 nauneHTOB C TAXENbIM TE4EHU-
em COVID-19 nposeMOHCTPUpOBAK, YTO ONpeaeneHue
MIO B KpOBU UMEET NMPOTHOCTUYECKOE 3HaYeHue Y 60J1b-
HbIX TsKenon popmoit GOVID-19, a KoHueHTpauuu MIO
n VvWF:Ag aBnaTCA He3aBMCUMbIMU MNPEAUKTOPaAMM
CMEPTM Y TaKMX 60NbHbIX, HAXOAALNXCS HA UCKYCCTBEH-
HOW BEHTUNALMN NeKrux [69].

[MnoTeTM4eckn, ecnu  BOCCTAHOBUTb  YPOBEHb
ADAMTS-13 n/unn yMeHbLIUTb COLepXXaHne CBepPXKPYn-
HbIX MyfbTMepoB  VWF, MOXHO YNy4LWMUTb NPOrHO3bI
nauuneHToB. OQHAKO HA CEroAHSALWHNIA AeHb HET HUKAKNX
9KCMEPUMEHTaNbHbIX AU KIUHUYECKUX A0Ka3aTenbCTB,
NOATBEPXKAAOLLNX 3TO NMPEANONOKEHNE.

3axarouenue / Conclusion

®akTop (oH Bunnebpanga sBNSAETCS BaXKHbIM MNpe-
ANKTOPOM MHOTUX COCTOSAHWUIA. CHUXXEHWE W NOBbILLE-
Hue ypoBHa VWF #O/IKHO MOHUTOPUPOBATLCA Y NaLWeH-
T0B ¢ BB, M3, NN, onkonoruen, COVID-19, nockonbky
PaHHAS [AMAarHOCTUKA M BOBPEMS HA4yaToe NeyYeHne CMo-
YT YAYYWMTb UCXOAbl AAHHBIX COCTOSHMA.

WH®OPMALINSA 0 CTATBE

ARTICLE INFORMATION

Moctynuna: 05.09.2022. B gopabotaHHom Bupe: 16.10.2022.

Received: 05.09.2022. Revision received: 16.10.2022.

MpuHaTa K neyvatu: 18.10.2022. Ony6nukoBaua: 30.10.2022.

Accepted: 18.10.2022. Published: 30.10.2022.

Bknap aBTopoB

Author’s contribution

Bce aBTOpbI NPUHUMANK paBHOE y4acTie B c60pe, aHann3e 1 UHTepnpeTa-
LK JaHHbIX.

All authors participated equally in the collection, analysis and interpretation
of the data.

Bce aBTOpbI NPOYMTANM U YTBEPANAN OKOHYATENbHBIN BAPUAHT PYKOMUCH.

All authors have read and approved the final version of the manuscript.

KoHchMKT nHTEpecos

Conflict of interests

ABTOPbI 3a9BNAOT 06 OTCYTCTBUN KOH(INKTA MHTEPECOB.

The authors declare no conflict of interest.

®uHaHcupoBaHue

Funding

ABTOpbI 3aBASAIOT 06 OTCYTCTBUAN (PUHAHCOBOW NOAJEPXKKM.

The authors declare no funding.

lpoucxoxaeHne cTatbyu U peLieH3npoBaHue

Provenance and peer review

YKypHan He 3akaablBas CTaTbl0; BHELUHEE PELEH3NPOBaHMe.

Not commissioned; externally peer reviewed.

JIureparypa:

1. ZhouY.-F., Eng E.T., Zhu J. et al. Sequence and structure relationships
within von Willebrand factor. Blood. 2012;120(2):449-58.
https://doi.org/10.1182/blood-2012-01-405134.

2. Nightingale T., Cutler D. The secretion of von Willebrand factor from
endothelial cells; an increasingly complicated story. J Thromb Haemost.
2013;11 Suppl 1(Suppl 1):192-201. https://doi.org/10.1111/jth.12225.

3. Valentijn K.M., Sadler J.E., Valentijn J.A. et al. Functional architecture of
Weibel-Palade bodies. Blood. 2011;117(19):5033-43.
https://doi.org/10.1182/blood-2010-09-267492.

4. Lenting P.J., Christophe 0.D., Denis CV. von Willebrand factor
biosynthesis, secretion, and clearance: connecting the far ends. Blood.
2015;125(13):2019-28. https://doi.org/10.1182/blood-2014-06-528406.

5. De Ceunynck K., De Meyer S.F., Vanhoorelbeke K. Unwinding the von

Willebrand factor strings puzzle. Blood. 2013;121(2):270-7.
https://doi.org/10.1182/blood-2012-07-442285.

6. Wieberdink R.G., van Schie M.C., Koudstaal P.J. et al. High von Willebrand

factor levels increase the risk of stroke: the Rotterdam study. Stroke.
2010;41(10):2151-6. https://doi.org/10.1161/STROKEAHA.110.586289.

7. Rietveld .M., Lijfering W.M., le Cessie S. et al. High levels of coagulation

factors and venous thrombosis risk: strongest association for factor VIII
and von Willebrand factor. J Thromb Haemost. 2019;17(1):99-109.
https://doi.org/10.1111/jth.14343.

8. Bowman M., Hopman W.M., Rapson D. et al. The prevalence of

symptomatic von Willebrand disease in primary care practice. J Thromb
Haemost. 2010;8(1):213-6. https://doi.
org/10.1111/j.1538-7836.2009.03661 .x.

m http://www.gynecology.su


https://doi.org/10.1111/j.1538-7836.2009.03661.x
https://doi.org/10.1111/j.1538-7836.2009.03661.x

lpuropbesa K.H., buuaase B.0., Xuspoesa [1.X., Linéuzosa B.W., TpeTbsikoBa M.B., banvos [.B.,
Mankpatbesa J1.J1., fawmmoBsa H.P., Aky6osa ®.3., AHToHoBa A.C., Mpu XK.-K., Ananamu U., Makauapus A.L.

. Von Willebrand E.A. Hereditary pseudohaemophilia. Haemophilia. 30. Sanchez-Luceros A., Meschengieser S.S., Marchese C. et al. Factor VIII

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

1999;5(3):223-31; discussion 222. https:/doi.
0rg/10.1046/j.1365-2516.1999.00302.x.
Verweij C.L., Diergaarde P.J., Hart M., Pannekoek H. Full-length von

and von Willebrand factor changes during normal pregnancy and
puerperium. Blood Coagul Fibrinolysis. 2003;14(7):647-5. https://doi.
org/10.1097/00001721-200310000-00005.

Willebrand factor (vWF) cDNA encodes a highly repetitive protein 31. Grandone E., Vimercati A., Sorrentino F. et al. Obstetric outcomes in

considerably larger than the mature vVWF subunit. EMBO J. pregnant COVID-19 women: the imbalance of von Willebrand factor and
1986;5(8):1839-47. ADAMTS13 axis. BMC Pregnancy Childbirth. 2022;22(1):142. https://doi.

Sadler J.E. Biochemistry and genetics of von Willebrand factor. Annu Rev org/10.1186/s12884-022-04405-8.

Biochem. 1998;67:395-424. https://doi.org/10.1146/annurev. 32. Reiter R.A., Varadi K., Turecek P.L. et al. Changes in ADAMTS13 O
biochem.67.1.395. (vonWillebrand-factor-cleaving protease) activity after induced release of U‘
Mannucci P.M. Treatment of von Willebrand’s disease. N Engl J Med. von Willebrand factor during acute systemic inflammation. Thromb »
2004;351(7):683-94. https://doi.org/10.1056/NEJMra040403. Haemost. 2005;93:554-8. https://doi.org/10.1160/TH04-08-0467. =
James A.H., Kouides P.A., Abdul-Kadir R. et al. Evaluation and 33. Strauss T., Elisha N., Ravid B. et al. Activity of Von Willebrand factor and ﬁ
management of acute menorrhagia in women with and without underlying levels of VWF-cleaving protease (ADAMTS13) in preterm and full term =t
bleeding disorders: consensus from an international expert panel. neonates. Blood Cells Mol Dis. 2017;67:14-7. https://doi.org/10.1016/j. 6’
Eur J Obstet Gynecol Reprod Biol. 2011;158(2):124-34. bcmd.2016.12.013. 7))
https://doi.org/10.1016/j.ejogrb.2011.04.025. 34. Khorana A., Francis C., Culakova E. et al. Thromboembolism is a leading )
Govorov I, Ekelund L., Chaireti R. et al. Heavy menstrual bleeding and cause of death in cancer patients receiving outpatient chemotherapy. O
health-associated quality of life in women with von Willebrand’s disease. J Thromb Haemost. 2007;5(3):632—4. https://doi.

Exp Ther Med. 2016;11(5):1923-9. https://doi.org/10.3892/ org/10.1111/j.1538-7836.2007.02374 x. <
etm.2016.3144. 35. Palacios-Acedo A.L., Mege D., Crescence L. et al. Platelets, thrombo- 5
Lavin M., Aguila S., Dalton N. et al. Significant gynecological bleeding in inflammation, and cancer: collaborating with the enemy. Front Immunol. g
women with low von Willebrand factor levels. Blood Adv. 2019;10:1805. https://doi.org/10.3389/fimmu.2019.01805. o
2018;2(14):1784-91. https://doi.org/10.1182/bloodadvances.2018017418. 36. Mochizuki S., Soejima K., Shimoda M. et al. Effect of ADAM28 on o
Nowak-Goéttl U., Limperger V., Kenet G. et al. Developmental hemostasis: carcinoma cell metastasis by cleavage of von Willebrand factor. J Nat/ (@)
a lifespan from neonates and pregnancy to the young and elderly adult in Cancer Inst. 2012;104(12):906-22. https://doi.org/10.1093/jnci/djs232. UQ
a European white population. Blood Cells Mol Dis. 2017;67:2-13. 37. Ishihara J., Ishihara A., Starke R.D. et al. The heparin binding domain of ‘<
https://doi.org/10.1016/j.bcmd.2016.11.012. von Willebrand factor binds to growth factors and promotes angiogenesis (S
James A.H., Konkle B.A., Kouides P. et al. Postpartum von Willebrand in wound healing. Blood. 2019;133(24):2559-69. https://doi.org/10.1182/ .'3
factor levels in women with and without von Willebrand disease and blood.2019000510. Q—
implications for prophylaxis. Haemophilia. 2015;21(1):81-7. 38. Guo R., Yang J., Liu X. et al. Increased von Willebrand factor over
https://doi.org/10.1111/hae.12568. decreased ADAMTS-13 activity is associated with poor prognosis in w
James A.H., Jamison M.G. Bleeding events and other complications patients with advanced non-small cell lung cancer. J Clin Lab Anal. o)
during pregnancy and childbirth in women with von Willebrand disease. 2018;32(1):22219. https://doi.org/10.1002/jcla.22219. )-G
J Thromb Haemost. 2007;5(6):1165-9. https://doi. 39. Koh S.C., Razvi K., Chan V. et al. The association with age, human tissue )
0rg/10.1111/).1538-7836.2007.02563.x. kallikreins 6 and 10 and hemostatic markers for survival outcome from (@)
Majluf-Cruz K., Anguiano-Robledo L., Calzada-Mendoza C.C. et al. von epithelial ovarian cancer. Arch Gynecol Obstet. 2011;284(1):183-90. Q..
Willebrand Disease and other hereditary haemostatic factor deficiencies in https://doi.org/10.1007/s00404-010-1605-z. C.'
women with a history of postpartum haemorrhage. Haemophilia. 40. Marfia G., Navone S.E., Fanizzi C. et al. Prognostic value of preoperative (@)
2020;26(1):97-105. https://doi.org/10.1111/hae.13900. von Willebrand factor plasma levels in patients with Glioblastoma. Cancer ﬂ,
South K., Freitas M.0., Lane D.A. A model for the conformational Med. 2016;5(8):1783-90. https://doi.org/10.1002/cam4.747. (@)
activation of the structurally quiescent metalloprotease ADAMTS13 by von 41. Rho J., Ladd J.J., Li C. et al. Protein and glycomic plasma markers for ,’_'5
Willebrand factor. J Biol Chem. 2018;293(4):1149-50. early detection of adenoma and colon cancer. Gut. 2018;67(3):473-84.
https://doi.org/10.1074/jbc.M117.776732. https://doi.org/10.1136/gutjnl-2016-312794.

Plautz W.E., Raval J.S., Dyer M.R. et al. ADAMTS13: origins, applications 42. Yang A.-J., Wang M., Wang Y. et al. Cancer cell-derived von Willebrand

and prospects. Transfusion. 2018;58(10):2453-62. factor enhanced metastasis of gastric adenocarcinoma. Oncogenesis.
https://doi.org/10.1111/trf.14804. 2018;7(1):12. https://doi.org/10.1038/s41389-017-0023-5.

de Groot R., Lane D.A., Crawley J.T. The role of the ADAMTS13 cysteine- 43. Xu'Y., Pan S., Liu J. et al. GATA3-induced vWF upregulation in the lung

rich domain in VWF binding and proteolysis. Blood. 2015;125(12):1968-7. adenocarcinoma vasculature. Oncotarget. 2017;8(66):110517-29.
https://doi.org/10.1182/blood-2014-08-594556. https://doi.org/10.18632/oncotarget.22806.

Pabinger |., Thaler J., Ay C. Biomarkers for prediction of venous 44. John A., Robador J.R., Vidal-Y-Sy S. et al. Urothelial carcinoma of the
thromboembolism in cancer. Blood. 2013;122(12):2011-8. bladder induces endothelial cell activation and hypercoagulation. Mo/
https://doi.org/10.1182/blood-2013-04-460147. Cancer Res. 2020;18(7):1099-109. https://doi.org/10.1158/1541-7786.

Katneni U.K., Ibla J.C., Hunt R. et al. von Willebrand factor/ADAMTS-13 MCR-19-1041.

interactions at birth: implications for thrombosis in the neonatal period. 45. Bauer A.T., Suckau J., Frank K. et al. von Willebrand factor fibers promote

J Thromb Haemost. 2019;17(3):429-40. https://doi.org/10.1111/jth.14374. cancer-associated platelet aggregation in malignant melanoma of mice

Schaller M., Studt J.D., Voorberg J., Kremer Hovinga J.A. Acquired and humans. Blood. 2015;125(20):3153-63. https://doi.org/10.1182/

thrombotic thrombocytopenic purpura. Development of an autoimmune blood-2014-08-595686.

response. Hamostaseologie. 2013;33(2):121-30. https://doi.org/10.5482/ 46. 0’Sullivan J.M., Preston R.J., Robson T., 0’Donnell J.S. Emerging roles
HAMO-12-12-0023. for von Willebrand factor in cancer cell biology. Semin Thromb Hemost.

De Young V., Singh K., Kretz C.A. Mechanisms of ADAMTS13 regulation. 2018;44(2):159-66. https://doi.org/10.1055/s-0037-1607352.

J Thromb Haemost. 2022 Sep 8. https://doi.org/10.1111/jth.15873. Online 47. Suter C.M., Hogg P.J., Price J.T. et al. Identification and characterisation of

ahead of print. a platelet GPIb/V/IX-like complex on human breast cancers: implications
Sanchez-Aranguren L.C., Prada C.E., Riafio-Medina C.E., Lopez M. for the metastatic process. Jpn J Cancer Res. 2001;92(10):1082-92.

Endothelial dysfunction and preeclampsia: role of oxidative stress. Front https://doi.org/10.1111/j.1349-7006.2001.tb01063.x.

Physiol. 2014;5:372. https://doi.org/10.3389/fphys.2014.00372. 48. Yang X., Sun H., Li Z. et al. Gastric cancer-associated enhancement of von

Molvarec A., Rigé J., Boze T. et al. Increased plasma von Willebrand factor Willebrand factor is regulated by vascular endothelial growth factor and

antigen levels but normal von Willebrand factor cleaving protease related to disease severity. BMC Cancer. 2015;15:80. https:/doi.

(ADAMTS13) activity in preeclampsia. Thromb Haemost. org/10.1186/s12885-015-1083-6.

2009;101(2):305-11. 49. Goertz L., Schneider S.W., Desch A. et al. Heparins that block VEGF-A-

Aref S., Goda H. Increased VWF antigen levels and decreased ADAMTS13 mediated von Willebrand factor fiber generation are potent inhibitors of

activity in preeclampsia. Hematology. 2013;18(4):237-41. https://doi.org/ hematogenous but not lymphatic metastasis. Oncotarget.
10.1179/1607845412Y.0000000070. 2016;7(42):68527-45. https://doi.org/10.18632/oncotarget.11832.

N
S
N
N
[ ]
S5
—
—
(=)
[ ]
Z
un



https://doi.org/10.1046/j.1365-2516.1999.00302.x
https://doi.org/10.1046/j.1365-2516.1999.00302.x
https://doi.org/10.1146/annurev.biochem.67.1.395
https://doi.org/10.1146/annurev.biochem.67.1.395
https://doi.org/10.3892/etm.2016.3144
https://doi.org/10.3892/etm.2016.3144
https://doi.org/10.1111/j.1538-7836.2007.02563.x
https://doi.org/10.1111/j.1538-7836.2007.02563.x
https://doi.org/10.5482/HAMO-12-12-0023
https://doi.org/10.5482/HAMO-12-12-0023
https://doi.org/10.1179/1607845412Y.0000000070
https://doi.org/10.1179/1607845412Y.0000000070
https://doi.org/10.1097/00001721-200310000-00005
https://doi.org/10.1097/00001721-200310000-00005
https://doi.org/10.1186/s12884-022-04405-8
https://doi.org/10.1186/s12884-022-04405-8
https://doi.org/10.1016/j.bcmd.2016.12.013
https://doi.org/10.1016/j.bcmd.2016.12.013
https://doi.org/10.1111/j.1538-7836.2007.02374.x
https://doi.org/10.1111/j.1538-7836.2007.02374.x
https://doi.org/10.1182/blood.2019000510
https://doi.org/10.1182/blood.2019000510
https://doi.org/10.1158/1541-7786.MCR-19-1041
https://doi.org/10.1158/1541-7786.MCR-19-1041
https://doi.org/10.1182/blood-2014-08-595686
https://doi.org/10.1182/blood-2014-08-595686
https://doi.org/10.1111/j.1349-7006.2001.tb01063.x
https://doi.org/10.1186/s12885-015-1083-6
https://doi.org/10.1186/s12885-015-1083-6

05

[TporHoctuyeckoe 3Ha4eHne dpaktopa OoH BunnebpaHaa B KIMHUYECKON NPAKTUKE

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PAryER Ve (X

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Brill A., Fuchs T.A., Savchenko A.S. et al. Neutrophil extracellular traps
promote deep vein thrombosis in mice. J Thromb Haemost.
2012;10(1):136-44. https://doi.org/10.1111/j.1538-7836.2011.04544 x.
Staessens S., Denorme F., Frangois O. et al. Structural analysis of
ischemic stroke thrombi: histological indications for therapy resistance.
Haematologica. 2020;105(2):498-507. https://doi.org/10.3324/
haematol.2019.219881.

Verhenne S., Denorme F., Libbrecht S. et al. Platelet-derived VWF is not
essential for normal thrombosis and hemostasis but fosters ischemic
stroke injury in mice. Blood. 2015;126(14):1715-22. https://doi.
org/10.1182/blood-2015-03-632901.

Sonneveld M., de Maat M.P.M., Leebeek F.W.G. Von Willebrand factor
and ADAMTS13 in arterial thrombosis: a systemic review and meta-
analysis. Blood Rev. 2014;28(4):167-78. https://doi.org/10.1016/j.
bire.2014.04.003.

McCabe D.J., Murphy S.J., Starke R. et al. Relationship between ADAMTS13
activity, von Willebrand factor antigen levels and platelet function in the
early and late phases after TIA or ischaemic stroke. J Neurol Sci.
2015;348(1-2):35-40. https://doi.org/10.1016/j.jns.2014.10.035.
Kovacevic K.D., Mayer F.J., Jilma B. et al. Von Willebrand factor antigen
levels predict major adverse cardiovascular events in patients with carotid
stenosis of the ICARAS study. Atherosclerosis. 2019;290:31-6.
https://doi.org/10.1016/j.atherosclerosis.2019.09.003.

Andersson H., Siegerink B., Luken B. et al. High VWF, low ADAMTS13,
and oral contraceptives increase the risk of ischemic stroke and
myocardial infarction in young women. Blood. 2012;119(6):1555-60.
https://doi.org/10.1182/blood-2011-09-380618.

Qu L., Jiang M., Qiu W. et al. Assessment of the diagnostic value of
plasma levels, activities, and their ratios of von Willebrand factor and
ADAMTS13 in patients with cerebral infarction. Clin Appl Thromb Hemost.
2016;22(3):252-9. https://doi.org/10.1177/1076029615583347.

Donkel S.J., Benaddi B., Dippel D.W.J. et al. Prognostic hemostasis
biomarkers in acute ischemic stroke: a systematic review. Arterioscler
Thromb Vasc Biol. 2019;39(3):360-72. https://doi.org/10.1161/
ATVBAHA.118.312102.

Peeling R.W., Heymann D.L., Teo Y.-Y., Garcia P.J. Diagnostics for COVID-
19: moving from pandemic response to control. Lancet.
2022;399(10326):757-68. https://doi.org/10.1016/S0140-
6736(21)02346-1.

References:

. ZhouY.-F., Eng E.T., Zhu J. et al. Sequence and structure relationships

within von Willebrand factor. Blood. 2012;120(2):449-58.
https://doi.org/10.1182/blood-2012-01-405134.

. Nightingale T., Cutler D. The secretion of von Willebrand factor from

endothelial cells; an increasingly complicated story. J Thromb Haemost.
2013;11 Suppl 1(Suppl 1):192-201. https://doi.org/10.1111/jth.12225.
Valentijn K.M., Sadler J.E., Valentijn J.A. et al. Functional architecture of
Weibel-Palade bodies. Blood. 2011;117(19):5033-43.
https://doi.org/10.1182/blood-2010-09-267492.

Lenting P.J., Christophe 0.D., Denis CV. von Willebrand factor
biosynthesis, secretion, and clearance: connecting the far ends. Blood.
2015;125(13):2019-28. https://doi.org/10.1182/blood-2014-06-528406.
De Ceunynck K., De Meyer S.F., Vanhoorelbeke K. Unwinding the von
Willebrand factor strings puzzle. Blood. 2013;121(2):270-7.
https://doi.org/10.1182/blood-2012-07-442285.

Wieberdink R.G., van Schie M.C., Koudstaal P.J. et al. High von Willebrand
factor levels increase the risk of stroke: the Rotterdam study. Stroke.
2010;41(10):2151-6. https://doi.org/10.1161/STROKEAHA.110.586289.
Rietveld .M., Lijfering W.M., le Cessie S. et al. High levels of coagulation
factors and venous thrombosis risk: strongest association for factor VIII
and von Willebrand factor. J Thromb Haemost. 2019;17(1):99-109.
https://doi.org/10.1111/jth.14343.

Bowman M., Hopman W.M., Rapson D. et al. The prevalence of
symptomatic von Willebrand disease in primary care practice. J Thromb
Haemost. 2010;8(1):213-6. https://doi.
org/10.1111/j.1538-7836.2009.03661.x.

Von Willebrand E.A. Hereditary pseudohaemophilia. Haemophilia.
1999;5(3):223-31; discussion 222. https://doi.
org/10.1046/j.1365-2516.1999.00302.x.

60.

6

=

62.

63.

64.

6

o

66.

67.

68.

69.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Huang C., Wang Y., Li X. et al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497—
506. https://doi.org/10.1016/S0140-6736(20)30183-5.

. Helms J., Tacquard C., Severac F. et al. High risk of thrombosis in patients

with severe SARS-CoV-2 infection: a multicenter prospective cohort
study. Intensive Care Med. 2020;46(6):1089-98. https://doi.org/10.1007/
500134-020-06062-x.

Tang N., Li D., Wang X., Sun Z. Abnormal coagulation parameters are
associated with poor prognosis in patients with novel coronavirus
pneumonia. J Thromb Haemost. 2020;18(4):844—7. https://doi.
org/10.1111/jth.14768.

Loo J., Spittle D.A., Newnham M. COVID-19, immunothrombosis and
venous thromboembolism: biological mechanisms. Thorax.
2021;76(4):412-20. https://doi.org/10.1136/thoraxjnl-2020-216243.
Cordoro K.M., Reynolds S.D., Wattier R., McGalmont T.H. Clustered cases
of acral perniosis: clinical features, histopathology, and relationship to
COVID-19. Pediatr Dermatol. 2020;37(3):419-23. https://doi.org/10.1111/
pde.14227.

. Zuo'Y., Yalavarthi S., Shi H. et al. Neutrophil extracellular traps (NETs) as

markers of disease severity in COVID-19. medRxiv. 2020 Apr
14;2020.04.09.20059626. https://doi.org/10.1101/2020.04.09.20059626.
Preprint.

Seth R., McKinnon T.A.J., Zhang X.F. Contribution of the von Willebrand
factor/ADAMTS13 imbalance to COVID-19 coagulopathy. Am J Physiol
Heart Circ Physiol. 2022;322(1):H87-H93. https://doi.org/10.1152/
ajpheart.00204.2021.

Favaloro E.J., Henry B.M., Lippi G. Increased VWF and decreased
ADAMTS-13 in COVID-19: creating a milieu for (micro)thrombosis. Semin
Thromb Hemost. 2021;47(4):400-18. https:/doi.
org/10.1055/s-0041-1727282.

Xu X., Feng Y., Jia V. et al. Prognostic value of von Willebrand factor and
ADAMTS13 in patients with COVID-19: A systematic review and meta-
analysis. Thromb Res. 2022;218:83-98. https://doi.org/10.1016/j.
thromres.2022.08.017.

buuaase B.0., Xuspoesa [1.X., I'pn XK.-K. n gp. MNatoreHeTnyeckoe n
NPOrHOCTMYECKOE 3HA4eHe BOCNaneHns 1 HapyLueHuii B ocu ADAMTS-
13/VWF y 60nbHbIx Tsxenon (hopmoit COVID-19. Akyiepctso, lMHekono-
rusi u Penpogykuus. 2022;16(3):228-43. https://doi.org/10.17749/2313-
7347/0b.gyn.rep.2022.327.

Verweij C.L., Diergaarde P.J., Hart M., Pannekoek H. Full-length von
Willebrand factor (vWF) cDNA encodes a highly repetitive protein
considerably larger than the mature VWF subunit. EMBO J.
1986;5(8):1839-47.

Sadler J.E. Biochemistry and genetics of von Willebrand factor. Annu Rev
Biochem. 1998;67:395-424. https://doi.org/10.1146/annurev.
biochem.67.1.395.

Mannucci P.M. Treatment of von Willebrand’s disease. N Engl J Med.
2004;351(7):683-94. https://doi.org/10.1056/NEJMra040403.

James A.H., Kouides P.A., Abdul-Kadir R. et al. Evaluation and
management of acute menorrhagia in women with and without underlying
bleeding disorders: consensus from an international expert panel.

Eur J Obstet Gynecol Reprod Biol. 2011;158(2):124-34.
https://doi.org/10.1016/j.ejogrb.2011.04.025.

Govorov I., Ekelund L., Chaireti R. et al. Heavy menstrual bleeding and
health-associated quality of life in women with von Willebrand’s disease.
Exp Ther Med. 2016;11(5):1923-9. https://doi.org/10.3892/etm.2016.3144.
Lavin M., Aguila S., Dalton N. et al. Significant gynecological bleeding in
women with low von Willebrand factor levels. Blood Adv.
2018;2(14):1784-91. https://doi.org/10.1182/bloodadvances.2018017418.
Nowak-Gottl U., Limperger V., Kenet G. et al. Developmental hemostasis:
a lifespan from neonates and pregnancy to the young and elderly adult

in a European white population. Blood Cells Mol Dis. 2017;67:2-13.
https://doi.org/10.1016/j.bcmd.2016.11.012.

James A.H., Konkle B.A., Kouides P. et al. Postpartum von Willebrand
factor levels in women with and without von Willebrand disease and
implications for prophylaxis. Haemophilia. 2015;21(1):81-7.
https://doi.org/10.1111/hae.12568.

James A.H., Jamison M.G. Bleeding events and other complications during

m http://www.gynecology.su



https://doi.org/10.1111/j.1538-7836.2009.03661.x
https://doi.org/10.1111/j.1538-7836.2009.03661.x
https://doi.org/10.1046/j.1365-2516.1999.00302.x
https://doi.org/10.1046/j.1365-2516.1999.00302.x
https://doi.org/10.1146/annurev.biochem.67.1.395
https://doi.org/10.1146/annurev.biochem.67.1.395
https://doi.org/10.3324/haematol.2019.219881
https://doi.org/10.3324/haematol.2019.219881
https://doi.org/10.1182/blood-2015-03-632901
https://doi.org/10.1182/blood-2015-03-632901
https://doi.org/10.1016/j.blre.2014.04.003
https://doi.org/10.1016/j.blre.2014.04.003
https://doi.org/10.1016/j.jns.2014.10.035
https://doi.org/10.1161/ATVBAHA.118.312102
https://doi.org/10.1161/ATVBAHA.118.312102
https://doi.org/10.1016/S0140-6736(21)02346-1
https://doi.org/10.1016/S0140-6736(21)02346-1
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/pde.14227
https://doi.org/10.1111/pde.14227
https://doi.org/10.1152/ajpheart.00204.2021
https://doi.org/10.1152/ajpheart.00204.2021
https://doi.org/10.1055/s-0041-1727282
https://doi.org/10.1055/s-0041-1727282
https://doi.org/10.1016/j.thromres.2022.08.017
https://doi.org/10.1016/j.thromres.2022.08.017
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2022.327
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2022.327

lpuropbesa K.H., buuaase B.0., Xuspoesa [1.X., Linéuzosa B.W., TpeTbsikoBa M.B., banvos [.B.,
Mankpatbesa J1.J1., fawmmoBsa H.P., Aky6osa ®.3., AHToHoBa A.C., Mpu XK.-K., Ananamu U., Makauapus A.L.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

pregnancy and childbirth in women with von Willebrand disease.

J Thromb Haemost. 2007;5(6):1165-9. https://doi.
org/10.1111/j.1538-7836.2007.02563 x.

Majluf-Cruz K., Anguiano-Rabledo L., Calzada-Mendoza C.C. et al. von
Willebrand Disease and other hereditary haemostatic factor deficiencies in
women with a history of postpartum haemorrhage. Haemophilia.
2020;26(1):97-105. https://doi.org/10.1111/hae.13900.

South K., Freitas M.0., Lane D.A. A model for the conformational
activation of the structurally quiescent metalloprotease ADAMTS13 by von
Willebrand factor. J Biol Chem. 2018;293(4):1149-50.
https://doi.org/10.1074/jbc.M117.776732.

Plautz W.E., Raval J.S., Dyer M.R. et al. ADAMTS13: origins, applications
and prospects. Transfusion. 2018;58(10):2453-62.
https://doi.org/10.1111/trf.14804.

de Groot R., Lane D.A., Crawley J.T. The role of the ADAMTS13 cysteine-
rich domain in VWF binding and proteolysis. Blood. 2015;125(12):1968-7.
https://doi.org/10.1182/blood-2014-08-594556.

Pabinger I., Thaler J., Ay C. Biomarkers for prediction of venous
thromboembolism in cancer. Blood. 2013;122(12):2011-8.
https://doi.org/10.1182/blood-2013-04-460147.

Katneni UK., Ibla J.C., Hunt R. et al. von Willebrand factor/ADAMTS-13
interactions at birth: implications for thrombosis in the neonatal period.

J Thromb Haemost. 2019;17(3):429-40. https://doi.org/10.1111/
jth.14374.

Schaller M., Studt J.D., Voorberg J., Kremer Hovinga J.A. Acquired
thrombotic thrombocytopenic purpura. Development of an autoimmune
response. Hamostaseologie. 2013;33(2):121-30. https://doi.org/10.5482/
HAMO-12-12-0023.

De Young V., Singh K., Kretz C.A. Mechanisms of ADAMTS13 regulation.
J Thromb Haemost. 2022 Sep 8. https://doi.org/10.1111/jth.15873. Online
ahead of print.

Sanchez-Aranguren L.C., Prada C.E., Riafio-Medina C.E., Lopez M.
Endothelial dysfunction and preeclampsia: role of oxidative stress. Front
Physiol. 2014;5:372. https://doi.org/10.3389/fphys.2014.00372.

Molvarec A., Rigd J., Boze T. et al. Increased plasma von Willebrand factor
antigen levels but normal von Willebrand factor cleaving protease
(ADAMTS13) activity in preeclampsia. Thromb Haemost.
2009;101(2):305-11.

Aref S., Goda H. Increased VWF antigen levels and decreased ADAMTS13
activity in preeclampsia. Hematology. 2013;18(4):237-41. https://doi.org/
10.1179/1607845412Y.0000000070.

Sanchez-Luceros A., Meschengieser S.S., Marchese C. et al. Factor VIII
and von Willebrand factor changes during normal pregnancy and
puerperium. Blood Coagul Fibrinolysis. 2003;14(7):647-5.
https://doi.org/10.1097/00001721-200310000-00005.

Grandone E., Vimercati A., Sorrentino F. et al. Obstetric outcomes in
pregnant COVID-19 women: the imbalance of von Willebrand factor and
ADAMTS13 axis. BMC Pregnancy Childbirth. 2022;22(1):142.
https://doi.org/10.1186/s12884-022-04405-8.

Reiter R.A., Varadi K., Turecek P.L. et al. Changes in ADAMTS13
(vonWillebrand-factor-cleaving protease) activity after induced release of
von Willebrand factor during acute systemic inflammation. Thromb
Haemost. 2005;93:554-8. https://doi.org/10.1160/TH04-08-0467.
Strauss T., Elisha N., Ravid B. et al. Activity of Von Willebrand factor and
levels of VWF-cleaving protease (ADAMTS13) in preterm and full term
neonates. Blood Cells Mol Dis. 2017;67:14-7. https://doi.org/10.1016/j.
bemd.2016.12.013.

Khorana A., Francis C., Culakova E. et al. Thromboembolism is a leading
cause of death in cancer patients receiving outpatient chemotherapy.

J Thromb Haemost. 2007;5(3):632-4. https:/doi.
org/10.1111/j.1538-7836.2007.02374.x.

Palacios-Acedo A.L., Mege D., Crescence L. et al. Platelets, thrombo-
inflammation, and cancer: collaborating with the enemy. Front Immunol.
2019;10:1805. https://doi.org/10.3389/fimmu.2019.01805.

Mochizuki S., Soejima K., Shimoda M. et al. Effect of ADAM28 on
carcinoma cell metastasis by cleavage of von Willebrand factor. J Nat/
Cancer Inst. 2012;104(12):906-22. https://doi.org/10.1093/jnci/djs232.
Ishihara J., Ishihara A., Starke R.D. et al. The heparin binding domain of
von Willebrand factor binds to growth factors and promotes angiogenesis
in wound healing. Blood. 2019;133(24):2559-69. https://doi.org/10.1182/
blood.2019000510.

Guo R., Yang J., Liu X. et al. Increased von Willebrand factor over
decreased ADAMTS-13 activity is associated with poor prognosis in

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

patients with advanced non-small cell lung cancer. J Clin Lab Anal.
2018;32(1):22219. https://doi.org/10.1002/jcla.22219.

Koh S.C., Razvi K., Chan Y. et al. The association with age, human tissue
kallikreins 6 and 10 and hemostatic markers for survival outcome from
epithelial ovarian cancer. Arch Gynecol Obstet. 2011;284(1):183-90.
https://doi.org/10.1007/s00404-010-1605-z.

Marfia G., Navone S.E., Fanizzi C. et al. Prognostic value of preoperative
von Willebrand factor plasma levels in patients with Glioblastoma. Cancer
Med. 2016;5(8):1783-90. https://doi.org/10.1002/cam4.747.

Rho J., Ladd J.J., Li C. et al. Protein and glycomic plasma markers for
early detection of adenoma and colon cancer. Gut. 2018;67(3):473-84.
https://doi.org/10.1136/gutjnl-2016-312794.

Yang A.-J., Wang M., Wang Y. et al. Cancer cell-derived von Willebrand
factor enhanced metastasis of gastric adenocarcinoma. Oncogenesis.
2018;7(1):12. https://doi.org/10.1038/s41389-017-0023-5.

XuY., PanS., Liu J. et al. GATA3-induced vWF upregulation in the lung
adenocarcinoma vasculature. Oncotarget. 2017;8(66):110517-29.
https://doi.org/10.18632/oncotarget.22806.

John A., Robador J.R., Vidal-Y-Sy S. et al. Urothelial carcinoma of the
bladder induces endothelial cell activation and hypercoagulation. Mo/
Cancer Res. 2020;18(7):1099-109. https://doi.org/10.1158/1541-7786.
MCR-19-1041.

Bauer A.T., Suckau J., Frank K. et al. von Willebrand factor fibers promote
cancer-associated platelet aggregation in malignant melanoma of mice
and humans. Blood. 2015;125(20):3153-63. https://doi.org/10.1182/
blood-2014-08-595686.

0’Sullivan J.M., Preston R.J., Robson T., 0’'Donnell J.S. Emerging roles
for von Willebrand factor in cancer cell biology. Semin Thromb Hemost.
2018;44(2):159-66. https://doi.org/10.1055/s-0037-1607352.

Suter C.M., Hogg P.J., Price J.T. et al. Identification and characterisation of
a platelet GPIb/V/IX-like complex on human breast cancers: implications
for the metastatic process. Jpn J Cancer Res. 2001;92(10):1082-92.
https://doi.org/10.1111/j.1349-7006.2001.tb01063.x.

Yang X., Sun H., Li Z. et al. Gastric cancer-associated enhancement of von
Willebrand factor is regulated by vascular endothelial growth factor and
related to disease severity. BMC Cancer. 2015;15:80. https://doi.
org/10.1186/s12885-015-1083-6.

Goertz L., Schneider S.W., Desch A. et al. Heparins that block VEGF-A-
mediated von Willebrand factor fiber generation are potent inhibitors of
hematogenous but not lymphatic metastasis. Oncotarget.
2016;7(42):68527-45. https://doi.org/10.18632/oncotarget.11832.

Brill A., Fuchs T.A., Savchenko A.S. et al. Neutrophil extracellular traps
promote deep vein thrombosis in mice. J Thromb Haemost.
2012;10(1):136-44. https://doi.org/10.1111/j.1538-7836.2011.04544 x.
Staessens S., Denorme F., Frangois O. et al. Structural analysis of
ischemic stroke thrombi: histological indications for therapy resistance.
Haematologica. 2020;105(2):498-507. https://doi.org/10.3324/
haematol.2019.219881.

Verhenne S., Denorme F., Libbrecht S. et al. Platelet-derived VWF is not
essential for normal thrombosis and hemostasis but fosters ischemic
stroke injury in mice. Blood. 2015;126(14):1715-22. https://doi.
org/10.1182/blood-2015-03-632901.

Sonneveld M., de Maat M.P.M., Leebeek F.W.G. Von Willebrand factor
and ADAMTS13 in arterial thrombosis: a systemic review and meta-
analysis. Blood Rev. 2014;28(4):167-78. https://doi.org/10.1016/j.
bire.2014.04.003.

McCabe D.J., Murphy S.J., Starke R. et al. Relationship between
ADAMTS13 activity, von Willebrand factor antigen levels and platelet
function in the early and late phases after TIA or ischaemic stroke.

J Neurol Sci. 2015;348(1-2):35-40. https://doi.org/10.1016/j.
jns.2014.10.035.

Kovacevic K.D., Mayer F.J., Jilma B. et al. Von Willebrand factor antigen
levels predict major adverse cardiovascular events in patients with carotid
stenosis of the ICARAS study. Atherosclerosis. 2019;290:31-6.
https://doi.org/10.1016/j.atherosclerosis.2019.09.003.

Andersson H., Siegerink B., Luken B. et al. High VWF, low ADAMTS13,
and oral contraceptives increase the risk of ischemic stroke and
myocardial infarction in young women. Blood. 2012;119(6):1555-60.
https://doi.org/10.1182/blood-2011-09-380618.

Qu L., Jiang M., Qiu W. et al. Assessment of the diagnostic value of
plasma levels, activities, and their ratios of von Willebrand factor and
ADAMTS13 in patients with cerebral infarction. Clin Appl Thromb Hemost.
2016;22(3):252-9. https://doi.org/10.1177/1076029615583347.

N
S
N
N
[ ]
S5
—
—
(=)
[ ]
Z
un

poxdoy pue A301000uAix) ‘so111918qQ)

uonoNn

997



https://doi.org/10.1111/j.1538-7836.2007.02563.x
https://doi.org/10.1111/j.1538-7836.2007.02563.x
https://doi.org/10.1111/jth.14374
https://doi.org/10.1111/jth.14374
https://doi.org/10.5482/HAMO-12-12-0023
https://doi.org/10.5482/HAMO-12-12-0023
https://doi.org/10.1179/1607845412Y.0000000070
https://doi.org/10.1179/1607845412Y.0000000070
https://doi.org/10.1016/j.bcmd.2016.12.013
https://doi.org/10.1016/j.bcmd.2016.12.013
https://doi.org/10.1111/j.1538-7836.2007.02374.x
https://doi.org/10.1111/j.1538-7836.2007.02374.x
https://doi.org/10.1182/blood.2019000510
https://doi.org/10.1182/blood.2019000510
https://doi.org/10.1158/1541-7786.MCR-19-1041
https://doi.org/10.1158/1541-7786.MCR-19-1041
https://doi.org/10.1182/blood-2014-08-595686
https://doi.org/10.1182/blood-2014-08-595686
https://doi.org/10.1186/s12885-015-1083-6
https://doi.org/10.1186/s12885-015-1083-6
https://doi.org/10.3324/haematol.2019.219881
https://doi.org/10.3324/haematol.2019.219881
https://doi.org/10.1182/blood-2015-03-632901
https://doi.org/10.1182/blood-2015-03-632901
https://doi.org/10.1016/j.blre.2014.04.003
https://doi.org/10.1016/j.blre.2014.04.003
https://doi.org/10.1016/j.jns.2014.10.035
https://doi.org/10.1016/j.jns.2014.10.035

05

[TporHoctuyeckoe 3Ha4eHne dpaktopa OoH BunnebpaHaa B KIMHUYECKON NPAKTUKE

58. Donkel S.J., Benaddi B., Dippel D.W.J. et al. Prognostic hemostasis of acral perniosis: clinical features, histopathology, and relationship to
biomarkers in acute ischemic stroke: a systematic review. Arterioscler COVID-19. Pediatr Dermatol. 2020;37(3):419-23. https://doi.org/10.1111/
Thromb Vasc Biol. 2019;39(3):360-72. https://doi.org/10.1161/ pde.14227.

ATVBAHA.118.312102. 65. Zuo Y., Yalavarthi S., Shi H. et al. Neutrophil extracellular traps (NETs) as

59. Peeling R.W., Heymann D.L., Teo Y.-Y., Garcia P.J. Diagnostics for markers of disease severity in COVID-19. medRxiv. 2020 Apr
COVID-19: moving from pandemic response to control. Lancet. 14;2020.04.09.20059626. https://doi.org/10.1101/2020.04.09.20059626.
2022;399(10326):757-68. https://doi.org/10.1016/S0140- Preprint.
6736(21)02346-1. 66. Seth R., McKinnon T.A.J., Zhang X.F. Contribution of the von Willebrand

60. Huang C., Wang Y., Li X. et al. Clinical features of patients infected with factor/ADAMTS13 imbalance to COVID-19 coagulopathy. Am J Physiol
2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497— Heart Circ Physiol. 2022;322(1):H87-H93. https://doi.org/10.1152/

506. https://doi.org/10.1016/S0140-6736(20)30183-5. ajpheart.00204.2021.

61. Helms J., Tacquard C., Severac F. et al. High risk of thrombosis in patients 67. Favaloro E.J., Henry B.M., Lippi G. Increased VWF and decreased ADAMTS-
with severe SARS-CoV-2 infection: a multicenter prospective cohort 13 in COVID-19: creating a milieu for (micro)thrombosis. Semin Thromb
study. Intensive Care Med. 2020;46(6):1089-98. https://doi.org/10.1007/ Hemost. 2021;47(4):400-18. https://doi.org/10.1055/s-0041-1727282.
$00134-020-06062-x. 68. Xu X., Feng Y., Jia Y. et al. Prognostic value of von Willebrand factor and

62. Tang N., Li D., Wang X., Sun Z. Abnormal coagulation parameters are ADAMTS13 in patients with COVID-19: A systematic review and meta-
associated with poor prognosis in patients with novel coronavirus analysis. Thromb Res. 2022;218:83-98. https://doi.org/10.1016/j.
pneumonia. J Thromb Haemost. 2020;18(4):844—7. https://doi. thromres.2022.08.017.
org/10.1111/jth.14768. 69. Bitsadze V.0., Khizroeva J.Kh., Gris J.-C. et al. Pathogenetic and

63. Loo J., Spittle D.A., Newnham M. COVID-19, immunothrombosis and prognostic significance of inflammation and altered ADAMTS-13/vWF axis
venous thromboembolism: biological mechanisms. Thorax. in patients with severe COVID-19. Obstetrics, Gynecology and
2021;76(4):412-20. https://doi.org/10.1136/thoraxjnl-2020-216243. Reproduction. 2022;16(3):228-43. (In Russ.). https:/doi.

64. Cordoro K.M., Reynolds S.D., Wattier R., McCalmont T.H. Clustered cases org/10.17749/2313-7347/0b.gyn.rep.2022.327.

Csepaenus 06 asTopax:

I'puropbeBa Kpuctuna HukonaeBHa — accuCTeHT Kadpeapbl akylwepcTsa M rMHeKonornn KnmHNYecKoro WHCTUTYTa JeTCKOro 30poBba UMeHn H.®. dunartosa
®TrAO0Y BO MepsbIii MOCKOBCKUIA rOCYAapCTBEHHBIA MeANLUHCKMIA yHuBepcuTeT umeHn .M. CeveHoBa MuHucTepcTBa 34paBooxpaHeHns Poceuiickoit Gefepaunm
(Ceyenoscknit YHuBepeuteT), Mocksa, Poccus. E-mail: grigkristik96@gmail.com. ORCID: https://orcid.org/0000-0002-7756-8935.

buuap3se Buktopus OmapoBHa — A.M.H., npodpeccop PAH, npodeccop kadefpbl akyLuepcTBa U FTMHEKONOrN KNMHUYECKOro MHCTUTYTA IETCKOr0 340P0OBbS UMEHN
H.®. dunatoa ®rAOQY BO [epsbiit MOCKOBCKMIA rOCYAAPCTBEHHbIA MEAMLMHCKMIA yHuBepcuTeT umeHn .M. CevyeHoBa MuHncTepcTBa 3ApaBOOXpaHeHUs
Poccuitckon ®egepaummn (CedeHosckuin YHuepcutet), Mocksa, Poccus. ORCID: https://orcid.org/0000-0001-8404-1042. Scopus Author ID: 6506003478.
Researcher ID: F-8409-2017.

Xu3poesa [xamuns Xu3pueBHa — A.M.H., npopeccop Kacpeapbl akyLLepcTBa U rMHeKoNorun KmHUYecKoro MHCTUTYTa AeTCKOro 340poBba uMeHn H.®. dunatosa
®rA0Y BO MepBblii MocKoBCKMiA rocyaapcTBEHHbIA MeANLMHCKNIA yHuBepcuTeT umeHn .M. CeveHoBa MuHucTepcTBa 3apaBooxpaHenns Poceuiickoit degepaunm
(CeveHosckuit YHusepcuteT), Mocksa, Poccus. ORCID: https://orcid.org/0000-0002-0725-9686. Scopus Author ID: 57194547147. Researcher ID: F-8384-2017.
Lin6u3sosa Banentuna BaHoBHa — K.M.H., Bpay akyLiep-ruHekonor HUJ1 onepatmBHoiA ruHekonorum IHCTUTYTa NepuHaToNorum 1 neamatpui, Bpad oTaeneHus
(PYHKUNOHANBHON YNbTPA3BYKOBOM AUarHOCTUKM PIBY «HaumoHanbHbIi MeSUUMHCKNA UCCNeAoBaTeNbCKUA LeHTP umeHn B.A. Anmasoa» MuHucTepcTsa
34paBooxpaHeHus Poccuiickon Oeaepaunn, CankT-MNetepbypr, Poccus. ORCID: https://orcid.org/0000-0001-5888-0774.

TpeTbsikoBa Mapus BnagumupoBHa — K.M.H., Bpad akyLLep-ruHeKosor, acCUCTEHT Kadeapbl akyLlepcTBa U MMHEKONorum KnnHN4eckoro MHCTUTYTa AETCKOro
300poBbA MMeHn H.®. dunatosa GTAOY BO MMepsblii MOCKOBCKMIA rOCYAapCTBEHHbIA MeANUMHCKMA yHuBepcuTeT nmenn .M. CeveHoBa MuHncTepcTsa
31paBooxpaHeHns Poccuitckon ®egepaunn (CeveHosckuin YHueepcutet), Mocksa, Pocens. ORCID: https://orcid.org/0000-0002-3628-0804.

bnuxos [AmuTpuii BnagucnasoBuy — K.M.H., PyKOBOAUTENb MO MEAULIMHCKMM W Hay4YHbIM Bonpocam, VIHeTuTyT MpeBeHTnBHoi n GounansHoi MeanunHbl, Mocksa,
Poccus; Bpay-Hesponor, KnuHuyecknii Tocnutans JNanuHo, TK «Matb u Outa», MockoBckas o6nactb, Poccus. ORCID: https:/orcid.org/0000-0002-3367-9844.
Scopus Author ID: 6701744871. Researcher ID: E-8906-2017. RSCI: 9779-8290.

MaukpatbeBa Jlrogmuna JIeOHMAOBHA — [.M.H., PYKOBOAUTENb Hay4HO-KNUHMYecKoro LeHtpa MbY3 «lopoackas knuHuyveckas 6onbHuua Ne 67 umenn J1.A.
Bopoxo6osa [lenaptameHTa 3paBooxpaHeHus ropoga Mocksbl», MockBa, Poccus; Bpay-HeoHaTos0r, Bpad-remMarosnor, JoUeHT, npodeccop kadeapbl neguatpumn
1 OpraHusauum 3apasooxpaHenns ®rbY «HaumoHanbHbIN MEAULMHCKUIA MCCNeLOBATENbCKIUIA LIEHTP AETCKOW remMaTtosiorii, OHKONOrMN U UMMYHOOrY UMEHU
Omutpus Porasesa» MunuctepcTa 3apaBooxpaHeHus Poccuiickon ®epepaunn, Mocksa, Pocecus. ORCID: https://orcid.org/0000-0002-1339-4155. Scopus
Author ID: 7006391091. Author ID: 697284.

lawumosa Hunythap Pamunb Kbi3bl — acnupaHT Kadeapbl akyLIepcTBa U rAHEKONorum KnmHUYeckoro MHCTUTYTa JEeTCKOro 340poBbsa UmMeHn H.®. dunartosa
®rAQ0Y BO MepsbIii MOCKOBCKUIA rOCYAaPCTBEHHBIA MeAULUHCKNIA yHuBepcuTeT umeHn .M. CeveHoBa MuHucTepcTBa 34paBooxpaHeHns Poccuiickoit Gefepaunm
(Ceyenoscknit YHusepeuteT), Mocksa, Poccus. ORCID: https://orcid.org/0000-0003-0764-4477.

flky6oBa dupaH INbUYNH KbI3bl — KNWHUYECKWA OPAMHATOP Kadpeapbl akyllepcTBa U FUHEKONOrMN KIMHUYECKOrO WHCTUTYTA AETCKOr0 340pOBbS VMEHU
H.®. dunatoa ®rAOQY BO [epsbiit MOCKOBCKMIA rOCYAAPCTBEHHBIA MEAMLMHCKMIA yHuBepcuTeT umeHn .M. CeyeHoBa MuHncTepcTBa 3ApaBOOXpaHeHUs
Poccuitckon ®egepaunn (CeveHosckuin YHusepcutet), Mockea, Poceus. ORCID: https://orcid.org/0000-0002-8382-1588.

AuToHOBa Anekcanppa CepreeBHa — acCUCTEHT kadhe[pbl aKyLepCTBA M TMHEKONOrMM KnnHWYECKOro WHCTUTYTa AETCKOro 3[0poBbsi umexn H.O. dunatosa
®TrAO0Y BO MepsbIii MOCKOBCKUIA rOCYAapCTBEHHBIA MeAULUHCKMIA yHuBepcuTeT umeHn .M. CeveHoBa MuHucTepcTBa 34paBooxpaHeHns Poceuiickoit Gefepaunm
(Ceyenoscknit YHusepcuteT), Mocksa, Poccusi. ORCID: https://orcid.org/0000-0002-4534-2157.

I'pu Xan-Kpuctody — 4.M.H., npocheccop Kadpeapbl akyLIepcTBa U MMHEKONoruu KnuHU4ecKoro MHCTUTYTA JETCKOro 340p0Bbs UMeHn H.®. Gunatosa GrAQY BO
MepBblit MOCKOBCKWIA TOCYNAPCTBEHHbIA MeauuMHCKuiA yHuBepcuteT umenn .M. CeveHoBa MuHucTepcTBa 3ppaBooxpaHeHnsi Poccuiickoit ®egepaunm
(CeveHoBckuit YHusepcutet), Mocksa, Poccus; npodeccop remaronoruu, yHusepcutet Mounenbe, MoHnense, ®paHuus; MHOCTpaHHbIA YneH PAH, Mocksa,
Poccus. ORCID: https://orcid.org/0000-0002-9899-9910. Researcher ID: AAA-2923-2019.

Inanamu Wemaun — A.M.H., npocheccop kadheapbl akyLwepcTBa U rMHEKONOrun KnuHnYeckoro UHCTUTYTa AETCKOro 340poBbst UMeHn H.®. ®unatosa ®IAQY BO
MepBblit MOCKOBCKWIA TOCYNAPCTBEHHbIA MeauuMHCKuiA yHuBepcuteT umenn W.M. CeveHoBa MuHucTepcTBa 3ppaBooxpaHeHusi Poccuiickoit ®egepaunm
(CeveHoBckuit YHusepcuteT), Mocksa, Poccus; npodheccop MeauumHckoro YHusepcuteta Cop60HHbI, Mapux, ®panuus; aupektop remaronorun LieHTpa
Tpom60308, focnutans TeHoH, Mapumx, ®panums. ORCID: https://orcid.org/0000-0002-9576-1368. Scopus Author ID: 7003652413. Researcher ID: AAC-9695-
2019.

Makauapua Anekcauap [daBupoBuy — A.M.H., npodeccop, akagemuk PAH, 3aB. kachefpOi akyllepcTBa W rMHEKONOrnn KnuHUYeckoro MHCTUTYTa LEeTCKOro
300poBbA UMeHU H.®. dunatosa OTAQY BO MMepsblii MOCKOBCKMIA rOCYAapCTBEHHbIA MeAWUMHCKUA yHuBepcuTeT uMenn .M. CeveHoBa MuHucTepcTsa

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PAryER Ve (X

m http://www.gynecology.su



https://doi.org/10.1161/ATVBAHA.118.312102
https://doi.org/10.1161/ATVBAHA.118.312102
https://doi.org/10.1016/S0140-6736(21)02346-1
https://doi.org/10.1016/S0140-6736(21)02346-1
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/pde.14227
https://doi.org/10.1111/pde.14227
https://doi.org/10.1152/ajpheart.00204.2021
https://doi.org/10.1152/ajpheart.00204.2021
https://doi.org/10.1016/j.thromres.2022.08.017
https://doi.org/10.1016/j.thromres.2022.08.017
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2022.327
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2022.327

lpuropbesa K.H., buuaase B.0., Xuspoesa [1.X., Linéuzosa B.W., TpeTbsikoBa M.B., banvos [.B.,
Mankpatbesa J1.J1., fawmmoBsa H.P., Aky6osa ®.3., AHToHoBa A.C., Mpu XK.-K., Ananamu U., Makauapus A.L.

31paBooxpaHenus Poccnitckoii ®epepaumnn (CeveHoscknit YHusepcuteT), Mocksa, Poccus. ORCID: https://orcid.org/0000-0001-7415-4633. Scopus Author ID:
57222220144. Researcher ID: M-5660-2016.

About the authors:

Kristina N. Grigoreva — MD, Assistant, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health, Sechenov University, Moscow,
Russia. E-mail: grigkristik96@gmail.com. ORCID: https://orcid.org/0000-0002-7756-8935.

Victoria 0. Bitsadze — MD, Dr Sci Med, Professor of RAS, Professor, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health,
Sechenov University, Moscow, Russia. ORCID: https://orcid.org/0000-0001-8404-1042. Scopus Author ID: 6506003478. Researcher ID: F-8409-2017.

Jamilya Kh. Khizroeva — MD, Dr Sci Med, Professor, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health, Sechenov University,
Moscow, Russia. ORCID: https://orcid.org/0000-0002-0725-9686. Scopus Author ID: 57194547147. Researcher ID: F-8384-2017.

Valentina I. Tsibizova — MD, PhD, Obstetrician-Gynecologist, Research Laboratory of Operative Gynecology, Institute of Perinatology and Pediatrics; Physician,
Department of Functional and Ultrasound Diagnostics, Almazov National Medical Research Centre, Saint Petersburg, Russia. ORCID: https://orcid.org/0000-0001-
5888-0774.

Maria V. Tretyakova — MD, PhD, Qbstetrician-Gynecologist, Assistant, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health,
Sechenov University, Moscow, Russia. ORCID: https://orcid.org/0000-0002-3628-0804.

Dmitry V. Blinov - MD, PhD, MBA, Head of Medical and Scientific Affairs, Institute for Preventive and Social Medicine, Moscow, Russia; Neurologist, Lapino Clinical
Hospital, MD Medical Group, Moscow region, Russia. ORCID: https://orcid.org/0000-0002-3367-9844. Scopus Author ID: 6701744871. Researcher ID: E-8906-
2017. RSCI: 9779-8290.

Liudmila L. Pankratyeva — MD, Dr Sci Med, Head of the Clinical Research Center, Vorokhobov City Clinical Hospital Ne 67, Moscow, Russia; Neonatologist, Hema-
tologist, Associate Professor, Professor, Department of Pediatrics and Health Organization, Dmitry Rogachev National Medical Research Center of Pediatric
Hematology, Oncology and Immunology, Moscow, Russia. ORCID: https://orcid.org/0000-0002-1339-4155. Scopus Author ID: 7006391091. Author ID: 697284.
Nilufar R. Gashimova — MD, Postgraduate Student, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health, Sechenov University,
Moscow, Russia. ORCID: https://orcid.org/0000-0003-0764-4477.

Fidan E. Yakubova — MD, Clinical Resident, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children's Health, Sechenov University, Moscow,
Russia. E-mail: fi_dan_2017@mail.ru. ORCID: https://orcid.org/0000-0002-8882-1588.

Alexandra S. Antonova — MD, Assistant, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health, Sechenov University, Moscow,
Russia. ORCID: https://orcid.org/0000-0002-4534-2157.

Jean-Christophe Gris — MD, Dr Sci Med, Professor, Department of Obstetrics and Gynecology, Filatov Clinical Institute of Children’s Health, Sechenov University,
Moscow, Russia; University of Montpellier, Montpellier, France; Foreign Member of RAS, Moscow, Russia. ORCID: https://orcid.org/0000-0002-9899-9910.
Researcher ID: AAA-2923-2019.

Alexander D. Makatsariya — MD, Dr Sci Med, Academician of RAS, Professor, Head of the Department of Obstetrics and Gynecology, Filatov Clinical Institute of
Children’s Health, Sechenov University, Moscow, Russia. ORCID: https:/orcid.org/0000-0001-7415-4633. Scopus Author ID: 57222220144. Researcher ID:
M-5660-2016.

N
S
N
N
[ ]
S5
—
p—
(=)
[ ]
Z
un

poxdoy pue A301000uAix) ‘so111918qQ)

uoron



https://orcid.org/0000-0001-5888-0774
https://orcid.org/0000-0001-5888-0774



