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AHAJIN3 TPOMBOLIMTAPHOI'O 3BEHA TEMOCTA3A Y BEPEMEHHBIX
C HUMMYHHOM TPOMBOIIUTONEHUEN

10.B. laebinosa', B.3. Hersizkenko?, A.H. Haymuuk!, H.U. Kozaunmuun?, A.1O. Jlumanckas'

TY «HCTUTYT MequaTpuu, akylmepcTBa 1 THHEKONOruu uMeHu akanemuka E.M. JlykesaoBoit HAMH Vkpauns»,
Kues, Ykpauna;
’HauuoHanbHbIH MEAUIMHCKUH yHIBepeuTeT uMeHu A.A. Boromonsia, Kues, Ykpanna

AHHOTALUA

AKTyaJbHOCTb: TpoMOOIMTONIEHUS] — YacTasi TeMaTOJIOTH-
yeckasi mpooiema, conpoBoxaaronias 6epemeHHocTh. OT 5%
10 12% GepeMeHHOCTEH OCIOKHSIOTCS TPOMOOIINTOIIEHHEH .
Beaymelt npuurHOM OCIOKHEHUM SIBISIETCS T'eCTallMOHHAas
tpomboruronerns (70-85%). Cpenu mpuuuH TPOMOOIMTO-
TICHNH, TIPEIIECTBOBABIINX OEpEMEHHOCTH, OCHOBHAS POJIb
MPHUHAATICKAT UMMYHHOH TPOMOOLIUTOIIEHUH, OTBETCTBEH-
HOH 3a 1-4% Bcex cirydaeB TpPOMOOIIMTONICHUH TIPH OEpeMeH-
HocTH. MccnenoBanue GyHKIIMOHAIBHOTO IIOTEHIIMAIA TPOM-
O0IMTapHOTO 3BEHA I'eMOCTa3a B YCJIOBHSIX CHIKEHHOTO MX
KOJIMYECTBA SIBISIETCS aKTYaJIbHBIM.

Lenpro uccnenoBanust ObII aHAIN3 TPOMOOIIMTAPHOTO 3BEHA
remMocTas3a y 6epeMeHHBIX C UMMYHHON TPOMOOIMTONIEHUEH
Pa3HOil CTETICHN TSHXKECTH METOZOM CBETOBOW arperoMeTpHy.
Marepuanst u Metonsl: B akymepckux knunukax I'Y «1n-
CTHUTYT MEAUATPUH, aKyIIEPCTBAa U THHEKOJIOTHH UMEHH aKa-
nemuka E.M. JlykestHoBot HAMH VkpanHBD» € CceHTIOPS
2018 roma mmo ¢eBpans 2021 roga HabIOAATH OEPEMEHHOCTD
W/UIM NPOXOMIIM JIUSHHE U poJiopa3penieHne 88 meHIIuH
C TeCTAIlMOHHON W 28 ¢ MMMYHHOW TPOMOOIMTOIICHISIMH.
TpomOorTapHOE 3BEHO TeMOCTa3a HCCIIEN0BAIOCH B IPYIIIE
JKSHIIH C IMMYHHOM TpOMOOLIMTONICHUEH, CPEAN KOTOPBIX y
6 (21,4%) Habnroganach TshKeIast TPOMOOIIUTOTICHHS.
Pesynbrarhl: mpu Jerkod M cpeaHeil UMMYHHOH TPOMOOIIH-
TOTIEHUH HAONIONaNoCh CHIDKCHHE CIIOHTAHHOW M MHIYIU-
POBaHHOW arperamyy TPOMOOIUTOB, MPU TSHKEIOH — OTCYT-
CTBHE CIIOHTAHHOW U CHI)KEHHE UHYIIIPOBAaHHOW arperamnun
TPOMOOIIMTOB, YTO CBUJECTEIBCTBYET O CHIYKCHHOM ITOTEHITH-
ajie TPOMOOIIMTOB K BHIITOJTHEHHIO CBOEH HETIOCPEICTBEHHOH
¢yHKIIMK — 00pa3oBaHuE TPOMOA.

3axmoueHue: IMMyHHas TpOMOOLIMTONICHHS SBTISIETCS BEy-
el MPUYMHONW Cpeny NPEIIIeCTBOBABIINX OEpPEeMEHHOCTH
COCTOSIHMH, 00yCJIaBIMBAIOIIMX TPOMOOLUTONIEHHIO Oepe-
MEHHBIX. VMCcnonp30BaHUE METOAA CBETOBOM arperoMeTpuu
SIBIISIETCS] aKTyaJbHBIM M MOKA3aTENbHBIM B aHalM3e (yHK-
LIUOHAJIBHOM CHOCOOHOCTH TpoMOouMTOB K arperamuu. C
HeNbI0 OKa3aHus dQ(EKTUBHONW aKylIepcKol MOMOIIN JaH-
HOW KaTeropuu OEpeMEHHBIX, BEICHHEM TAKOH OEpeMEHHO-

CTHU OOJDKHA 3aHUMATHBCA MYJIBTUAMCHUIUIMHApHAsA KOMaHa
B COCTaBE aKyllep-THHEKOIOra, TeMaToJIora, aHeCTe3HOII0Ta,
HeoHarosiora. OIeHKa PUCKOB JUIsl MaTrepy U IUI0Aa/HOBOPO-
KIIEHHOTO JIOJDKHA OCYLIECTBIISITHCS MHOTOKPATHO B 3aBUCH-
MOCTH OT CpOKa OEepeMEHHOCTH M KIMHUKO-Ta00paTopHOM
KapTHHBL. Popopaspemienne GepeMEeHHBIX C TSDKEIOW TPOM-
OOLIMTONICHUEH JIOJKHO OCYIIECTBISITECS B YUPEKACHHH
BBICILIETO YPOBHS OKa3aHHs aKyIIepPCKO-IHHEKOIOIHYECKOH
TIOMOIIIH.

Knroueswie cnosa: mp0M60uumoneHuﬂ, 6€p€MeHH00mb, um-
MYHHAA mp0M60uum0neHu}z, aecpecayusi mp0M6ot;um06, cee-
moeas azpecomempus.

Brenenne:

Tpombouuronenus: (TPIT) — cocrosinue, XapakTepusyoliee-
¢Sl yMEHBLICHHEM YHCIIa TPOMOOIIUTOB B Ma3Ke KPOBH HIKE
150x109/n. TPII 3aHMMaeT oqHy W3 JMIUPYIOMINX ITO3UINI
Cpeay TeMaToJIOrMYSCKUX MPOOIeM, COMPOBOKIAONIUX Oec-
PEMEHHOCTb, ycTymast auib anemun. Ot 5% mo 12% OGepe-
MEHHBIX CTAJIKMBAIOTCS ¢ ATHM coctosHueM [1-3]. OOrmas
TEHJISHITNS] U3MEHEHUS YhCiia TPOMOOITUTOB BO BpeMsl Oepe-
MEHHOCTH OTPa)KeHa B pe3ylibTaTax MacIITaOHOTO HCCIeo-
Bauus Reese u ap. (2018), npoenennoro cpenu 7351 6epe-
MEHHBIX B MeIUIMHCKOM IeHTpe YHuBepcuTeTa OKIaXOMBI
B 2011-2014 rr. O000IIEHHBIE BBIBOALI IVIAcAT 00 OOIeH
TEHJICHIMK K TPOTPECCUBHOMY CHIDKCHHUIO 4HCiIa TPoMOo-
IIUTOB BO BCEX TpUMECTpax ¢ MUHUMAJIBHBIM KOJIMYCCTBOM
B CPOKE POJIOB U YBEIMYCHHEM HX YHCIIA B IIOCIEPOIOBOM
niepuozie. [Ipu MHOTOIIIOHO OEpeMEHHOCTH CHIKEHUE 3Ha-
gyuresbHee. [1o nanaeM aBropos, TPII nadmroganace y 9,9%
OepeMeHHBIX B CPOKE POIOB, a YHCIO TPOMOOIIUTOB CHH3H-
sock Ha 17% OTHOCHTENBHO COCTOSIHUSI BHE OEpeMEHHOCTH
[4]. B cpemsem umciio TPOMOOIIMTOB BO BTOPO# IMOJOBHHE
6epemeHHOCTH cHIKaeTcs Ha 10% OT MCXOAHOTO YPOBHS, HO
penko omyckaercst Hmwke 100x109/n (1%), eme pexxe Huxe
80%109/n (0,1%) [S]. JlaHHas TEHACHIHS MPH HEOCIIOK-
HEHHOH OepeMEeHHOCTH OOBACHSAETCS TeMOTWLIIONHEH, IT0-
BBIIICHHON aKTHBHOCTHIO TPOMOOLMTOB M WX KIHPEHCOM,
cekBecTpanueil B mwiarente [1, 5]. CymecTByer Takxe psij
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OCIIO)KHEHUI OEpEeMEHHOCTH, KOTOpbIE OJHUM H3 IPOSB-
neanit umeror TPII, a Taxoke psan 3a0oneBaHMiA, CYIIECTBO-
BaBILHUX JI0 OEPEMEHHOCTH, OTHUM M3 TIPOSIBICHUH KOTOPBIX
toxe sisisiercss TPIL. Wtak, yem Onmuke K HIDKHEH TrpaHUIle
HOPMBI HCXOAHBIH ypOBEHb TPOMOOIMTOB, TEM BEpOSTHEE
Bo3HukHoBeHHe TPII Bo Bpemst OepeMEeHHOCTH.

[To ypoBHto TpomOouuToB, TPII nenurcs Ha nerkyro (100-
150%109/m), ymepernyto (50-100x109/m) u TsDKETyIO
(<50%109/7) [6].

70-85% Bcex cayuaeB TPII Bo Bpemst 6epeMeHHOCTH 00Y-
CIIOBJIEHBI TecTanoHHON Tpomoormronenueit (I'TIT) [1-3]
— TOTEHIMAIBEHO J0OPOKaYeCTBEHHBIM COCTOSIHHUEM, BO3HH-
Katolum B ocHoBHOM B 111 Tpumectpe, ¢ unciom TpomOoLH-
TOB, penko MeHbIUM 70-80%109/11, HEe IMMYHHOTO TeHE3a,
yeM oOycJoBiIeHa 0e30macHOCTh JUIsl Tuioza. [ecranuonHas
TPII He numeer creuupUIECKOro AMArHOCTUUECKOTO METOIa
H SIBJISICTCS TMAarHO30M HCKIrodeHus [1, 2, 7].

Cpemu ocnmoxHeHUH OepeMeHHOCTH, mpuBoasumx k TPII,
Ha IepBOM MecTe cTosiT mpesknammcus (15-20%), a Taxxke
HELLP-curapom, octpast KHpoBast AUCTPOGU 1edeHH [§].
Ecmn  paccmarpuBars 3a0o0j1€BaHMs, IIPEIIECTBOBABIINE
6epemenHocTd, compoBoxparomuecs TPII, Ge3ycioBHBIM
JUIEPOM BBICTYIIaeT HIMMYyHHas1 Tpomoonmronenus (WUTII),
koTopas obycnasnuBaet oT 1 1o 4% TPII npu 6epeMeHHOCTH
[3]. Exxeromno BwisiBnsieTcst 2-4 HOBBIX ciydas UTII na 100
000 B3pocmoro Hacenenus [1]. O0mas pacpocTpaHEHHOCTh
siBiIeHUs cocTtapisier 3,9 - 6,6 na 100 000 HaceneHus, yacTo-
Ta cpenu 6epeMenHbix coctasiset 0,1-1 wva 1 000 [1, 2, 5, 7].
MeHeKMeHT OepeMEHHOCTH CTaBHT MHOXKECTBO KOHTPO-
BEPCHOHHBIX BOIPOCOB, HAYMHAS OT IPETPaBUIAPHOTO KOH-
CyJIbTUPOBAaHUsA, BEACHUA HEIMOCPEACTBEHHO 6epeMeHHOCTH,
IpocyeTa PHCKOB AJISI Marepd M IUIONA/HOBOPOXKAEHHOTO,
obecrieueHust MocIepoa0BOro NEpHoIa.

B 2009 romy na KoHceHcycHoil koH(pepeHn B Buyenne
ObUTa IIpOBEZECHA CTaHAAPTH3AIMsA TEPMHHOJIOTUH, OIpese-
JICHBI LIEJIM U KPUTEPUH MHUIMAIMY TEparuy ¥ OTBETa Ha Hee
[9]. TepMuHOM «UMMyHHass TPOMOOIIMTOIICHHS» 3aMCHUIH
MIPEX/Ie CYIIECTBOBABIINN TEPMHH «HIHOIATHIECKAs TPOM-
OolMTONEHNYECKasl MypITypa», YTOObI TOMYEPKHYTH HM-
MYHHBIH Xapakrep 3a0osieBanus. [l IOCTAaHOBKH JHarHo3a
WTII gucmo TpoMOOIMTOB OBLIO OIpenesieHO KaK MEHbIIee
100x109/m [9].

B marorenese 3abonieBaHusi OCHOBHAsi pOJIb MPUHAUICKUT
ayTOMMMYHHOMY IIPOIECCY ITOCPEACTBAM (C yJacTHEM) ayTo-
AHTUTEN K TPOMOOIIMTAPHBIM ITIMKOIIPOTEH 1AM, B YaCTHOCTH
1Ib/I11a u Ib/IX xomruiekcam. [TOKpbIThIE aHTUTEIAMH TPOM-
OOIMTHI YOANAIOTCA W3 LUPKYISAIUA IIyTEM NPHKPETIICHUS
k Fc-penentopam MakpodaroB peTHKYIIOIHIOTEIHATBHOMN
CUCTeMBI, B 4yacTHOCTH cene3eHku [10]. CymecTByer MHe-
HHE, YTO, KPOME HMMYHOOIIOCPEIOBAHHOTO pa3pyIICHUSI
TpomboruTos, B naroreneze UTII onpenenennas ponpb npu-
HA/JISKUT YTHETEHUIO METaKapHOLIUTOB B KOCTHOM Mos3re [1,

D09)0s®

11]. TTockonbky WUTII obyciosnena Ig ximacca G, kKoTopsie
CIIOCOOHBI IIPOHUKATh CKBO3b IUIAIICHTY, CYIIECTBYET PHCK
¢eranpnoi TPII[1, 7, 11].

[Touck MeTomoB uccienoBaHusi (YHKIMOHAIBHOIO COCTO-
STHUSI TPOMOOIINTOB W TIOTEHIMAIBHOH BO3MOXKHOCTH BBI-
TIOJHATH CBOIO OCHOBHYIO (DYHKIIHIO ITO T€MOCTa3y NpH HX
YMEHbUICHHOM KOJIMYCCTBE ABJIACTCA KOHTPOBCPCUOHHBIM. B
mociaeqHnX pexoMeHmanusax «OOHOBIEHHOTO MEXITyHapos-
HOI0 KOHCEHCYCHOT'O OTY€Ta IO MCCIEAOBAaHUIO U JEUEHUIO
MEPBUYHON MMMYHHOW TPOMOOLIUTONIEHUNY, OIyOINKOBaH-
HOrO B 2019 Tony AMEpHKaHCKIM OOIIECTBOM IeMaTOJIOTOB,
ponb TpomMOo3nacrorpaduy ¥ POTAMOHHON TpoMOO3IacTo-
METPHUU HE OIIPEACIICHA U UX UCITIOJIB30BaAHUC HE MOXKET OBITh
pexoMeHoBaHo [5].

Lenpto mccnenoBanust ObLT aHAIN3 TPOMOOIIMTAPHOTO 3BEHA
remocrasa y OepeMeHHbIX ¢ UMMYHHOIH TpOMOOLUTONIEHHEH
Pa3HOH CTENEHHU TSHKECTH METOAOM CBETOBOM arperoMeTpHH.
Marepuansl 1 MeToasI:

B akymepckux knuHukax I'Y «MHCTUTYT neauarpuu, axy-
IIEpCTBa U TMHEKOJIOTUU UMEHH akagemuka E.M. JlykpsiHo-
Boit HAMH VYkpauns» ¢ centsi6ps 2018 roma nmo ¢eBpanb
2021 ronma HabaroqaIM OEPEMEHHOCTD H/HJIH IPOXOIUIN Jie-
yeHne u ponopaszpemnieane 88 sxenmuH ¢ ['TII u 28 ¢ UTIIL.
TpomOoruTapHOE 3BEHO reMocTa3a UCCIIEA0BaIOCh B TPyTIIe
sxenmuna ¢ UTII, cpeau kotopeix y 6 (21,4%) HaOmomanach
tskenas TPIL. UccnenoBaHue mpoBeNeHO METOIOM CBETO-
BO arperomerpueil Ha arperomerpe Aggregation Analyzer
LA220 xomnanuu Biola Ltd. (Mocksa, Poccust) ¢ ucnosns-
30BaHMEM HHIYKTOPOB arperamuu: ajeHo3WH S-mudocdar
(A1®), xomnnareH, aApeHaNNH, apaxuI0HOBas KUCIOTa. AHa-
JIN3 CLIOHTaHHOM ¥ MHAYLIMPOBAaHHOM arperanyuy npoBOJUIICS
IIPY OMOIIH JINIIEH3UPOBAHHON KOMITBIOTEPHON ITPOTPaMMBbI
ITyTeM HOCTPOCHUs rpadka KPUBOIH CBETONPOIYCKaHUSL.
PesyabTarhl:

Hawmmu 65110 onpeneneHo GyHKIHOHATBHOE COCTOSHUE TPOM-
OoIMTapHOTO 3BEHa reMocTasza IO BIUSHHEM BBIIIE YKa-
3aHHBIX MHIYKTOPOB arperanuu. B Tabnume 1 mpuBeneHb
JaHHBIC OTHOCHUTENIFHO PE3YIBTaTOB TECTOB arperaliy TPOM-
6orutoB y 6epemennbix ¢ UTII nerkoit u cpefHelt CTENeHN

TAXKCCTH.
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Tabnuua 1 — OyHKIIMOHANBHOE COCTOSIHUE TPOMOOIIMTOB 10 JJAHHBIM TECTOB arperaluy ¢ pa3HbIMUA aroHUCTaMu y OepeMeH-
HBIX C UMMYHHOI TPOMOOLIMTOINIEHUEH JIETKON U CpeTHEH CTEIeHH TSHKECTH

Wupnyxrop Crenenn N Cxopoctb N Bpems N
CrioHTaHHAs arperanus: 0,75 0,83+0,5 1,51 1,99+0,06 1,44 1,5-4,5

KpuBas cBetonpomyckanus

Cpenuuii pazmep arperaron 0,89 0,94+0,24 0,34 0,63+0,01 2,57 3,5-4,5
HNunyuupoBanHast arperanus ¢ 41,5 45,7+4,2 49,1 54,8+2,5 1,19 4-5

AllD:

KpuBas cBetornpomyckanus

Cpennuii pazmep arperaroB 6,98 9,17+0,4 3,0 4,22+0,8 0,9 0,11-1

WunyuupoBaHHast arperanus 0 38.9+1,2 9,45 443429 0 3,545

¢ AK:

KpuBas cBetonpomyckanus

Cpennuii pa3mep arperaroB 0,59 6,9+0,8 1,17 17,8+0,5 0,04 0,25-1,5
MunyumpoBaHHast arperanus ¢ 20,3 20,8+5 20 22443 358 4-4.5

KOJUTATCHOM:

Kpugas cBetonpomnyckanus

Cpennuii pa3mep arperaToB 5,84 6,5+2,5 11,4 8,47+3,74 3,25 3,5-4,5
MupyumpoBaHHast arperanus ¢ 23,39 37,9+2,42 25,49 43,3442 .5 1,26 2,5-4

aJIpCHAIMHOM:
Kpugas cBetonpomnyckanus
Cpennuii pa3mep arperatoB 3,61 5,22+1,13 2,36 4,71£1,13 0,19 0,2-0,4

W3 tabauuet 1 cnenyer, uto y 6epemennsix ¢ UTII nerkoii u cpeqHeit cTenenn TSHKeCTH HabMIoanoch YrHETEHUE CIIOHTaH-
HOM arperanuu TpoMOOIUTOB, HHAYIpoBaHHOW AJlD u anpeHasnHoM. BaxkeH Gakt OTCYyTCTBHS arperalyu ¢ aleTUICaInIH-
JIOBOH KHCIOTOM. HIyIMpoBaHHAS arperamnus ¢ KOJUIareHOM OCTaBajlaCh B OTHOCHUTEIIFHO HOPMATBHBIX TPaHUIIAX. Y UATHIBAS
(baxT, 4TO KOJIJIareH BBICTYNAeT MOLIHBIM aKTHBATOPOM TPOMOOIMTOB | JUIst 3 (hEeKTUBHOM arperanyy B OTBET Ha KOJUIareH HET
HEOOXOMMOCTH B HAJIMYUH 3K30T€HHOTO (huOpHHOreHa, y OepeMEHHbIX JaHHOM IPYMIIbI arperaius TpOMOOLUTOB €llle M-
nepxuBanack. CpeqHee KOMHIeCTBO TPOMOOIINTOR B TaHHOH rpymire coctaBmiio — 150-80x109/m.

JanHble 0 (DYHKIMOHAJIBHOM COCTOSIHUM TPOMOOLIMTApHOTO 3BEHA T€MOCTa3a IOf BIMSHUEM HWHIYKTOPOB arperanuu y
6epemennbix ¢ UTII Tsokemoid cTeneHu MpeacTaBiIeHo B TabauIe 2.

[To maHHBIM TaOIUIIEI 2 MOXKHO CIIENIaTh BRIBOM, UTO Y HccaeyeMbIXx OepeMeHHBIX ¢ MTII Tsxemol cTereHn HaOmomaeTcs
OTCYTCTBHE CIIOHTAHHOI arperanuu TpoMOoIMToB. OTHOCHTENHHO MTOKa3aTeNlel HHAYyIMPOBaHHO arperalnnuy BaXHBIM SBJIs-
etcst orcyrcTBre AK-HHIYIIMpOBaHHON U aIpeHATHH-HHIYINPOBAHHOM arperanuy. Taxke oTMedaeTcs 3HaYUTEIbHO yTHETEH-
Hasl KOJUTareH-UHIYIIUPOBAHHAS arperarisl.
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Tabnuua 2 — @yHKIMOHAIBHOE COCTOSIHUE TPOMOOIIMTOB 110 JAHHBIM TECTOB arperanyy ¢ pa3HbIMH aroHUCTaMu y Oepe-
MEHHBIX C IMMYHHOH TPOMOOLIUTOIICHUEH TSXKEJI0H CTereHn

Wupyxrop Crenens N CxopocTb N Bpems N

CrioHTaHHas arperamus: 0,00 0,83+0,5 0,00 1,99+0,06 0,00 1,5-4,5
Kpunast cBeTonpomyckanus

Cpemumii pa3mep arperaton 1,48 0,94+0,24 0,36 0,63+0,01 0,00 3,5-4,5
WNunyuupoBanHas arperaius 8,37 45,7+4,2 38,5 54,8425 0,31 4-5
c AL1D:

Kpugast cBeTonpomnyckanus

Cpennuii pa3mep arperatoB 2,66 9,17+0,4 6,61 4,22+0,8 0,32 0,11-1
WNunyuupoBaHHas arperamus 0,00 38.9£1,2 6,14 44,3429 0,00 3,545

¢ AK:

Kpugas cBeTonpomyckanus

Cpeanuii pa3mep arperaroB 1,35 6,9+0,8 1,19 17,8+0,5 443 0,25-1,5
WnpynmpoBaHHas arperamus 5,20 20,845 4,46 22443 4,06 4-4,5

C KOJUTar€HOM
Kpusas cBeronponyckanus

Cpeanuii pa3mep arperaroB 0,78 6,5+2,5 1.06 8,47+3,74 0,06 3,5-4,5

WNuaynupoBaHHas arperarius 0,85 37,9+2,42 0,96 43,34+2,51 0,02 2,5-4
C a/IpEHAIMHOM:
Kpugas cBeTonpomnyckanus

Cpennuii pa3mep arperaroB 0,71 5,22+1,13 0,08 4,71+1,13 0,05 0,2-0,4

Crnemyer OTMETUTh, YTO HHAYIIMPOBAaHHAS arperanus IponopLUOHaIbHO CHUXAIACh IPU YCIOBUHM CHUKEHHUS KOJIWYEeCTBa
TPOMOOIIMTOB. YYHUTBIBAsI, YTO CPEIHHUI TOKa3aTelb yicia TpoMOouuToB y OepemenHbix ¢ UTII Tsbkemnoit creneHu cocTaBisi
ot 50x109/11 10 eAMHUYHBIX B 110JI€ 3PEHUS, OTCYTCTBUE CIIOHTAHHON M UHIYIIMUPOBAHHOW arperamyy y ucciaeayeMbIX TaHHOU
IPYIIIbL HE SIBJIAETCSA UCKIIOYEHUEM.

Ha pucyHke 1 npencrasieHbl KpUBbIE CBETOIPOITYCKaHHsI BO BpEMsI CHHIOHTaHHOM M WHIyLIMPOBaHHOM arperanuu TpomM0o-
LIITOB B HOpPME U y OepeMeHHBIX ¢ Tshkenoi crenenbto UTII.

AJ1®-uHAYynIMpOBAHHAS AJ/I®-uHIYyHMPOBAHHAS
arperanusi TpoMOOIIMTOB Y arperanusi TpoMOOIIMTOB Y
100 oepemenHbIx ¢ I'T O0epeMeHHBIX ¢ Tskestoit UTII
10
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Konnaren-unaynupoBanHast
arperanusi TpOMOOIIUTOB Yy
O0epeMeHHBIX ¢ Tskesioii UTII
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ANpeHATMH-UHIYIHPOBAHHAS ApeHAIMH-HHAYIMPOBAHHAS
arperanusi TpoMOOIMTOB y arperanusi TpoMOOLUTOB Yy

GepemenHbIx ¢ I'T GepeMeHHBIX ¢ Tskest0i UTII
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Pucynox 1 — Kpusasi ceemonponycxanus y 6epemennvix ¢ I'T u UTIT macenou cmenenu. Ocb 0pouHam — c6emonponycranue
(%), oce abcyucc — epems (MuHymat).

Ha pucynke 1 oToOpakeH a/ileKBaTHBII OTBET HAa MHIYKTOPHI arperalui TpoOMOOIUTOB (CyIIECTBEHHOE BO3PACTaHUE CBETO-
MIPOITYCKaHHs B TEICHUH ONPEICIICHHOTO BpeMeHn) y OepemeHHbIX ¢ ['TII, aTo koppenupyeT ¢ OTCyTCTBHEM reMOpparuiecKux
OCJIO)KHEHHUI N HE0OXOMMOCTBIO criennalibHoTo JtedeHus. OxHako, y 6epemennsix ¢ UTII otMedaercst 3HaUNTEIBHOE YIHETE-
HUE, WU [TI0YTU OTCYTCTBYIOILEE CBETOIIPOILYCKaHUE BO BpeMsl MHAYLIUPOBAaHHOW arperanuu. Y BCeX KEHIIUH JaHHOW I'PYIIIbI
¢ UTII tskennoil creneHu nprucyTCTBOBAIM MPU3HAKY FEMOPPAarnuecKoro CHHAPOMa pa3HOM CTENIEHU BbIPAXKEHHOCTH.

Obcy:xnenne:

TpomOomuT HMeeT NOBEPXHOCTHYIO MEMOpaHy CJIOXKHOM CTPYKTYpBI, Hapy)KHasl IIOBEPXHOCTH ITOKPBITA IIIMKOKAJIMKCOM,
0oraTbIM TIIMKONIPOTENHAMH. B 1muTomiazme TpoMOOIMTOB PacIONOKEHBI TPAHYIIBI C Pa3MYHBIMH BEIECTBAMH. A-TPaHYJIbI
XpaHAT 0eJKH, d-rpaHysibl XpaHsIT CyOCTaHIMH, BBI3BIBAIOIINE COCYIUCTBIE PEAKIMH U arperaluo TpoMOouToB. B mn3ocomax
(Yy-TpaHysBl) HAXOIATCA THAPOTUTHYECKUE (PEPMEHTHI.

OcymecTBienne cnenupuyecknx (QyHKINH TPOMOOLMTOB B TreMOCTa3e HEBO3MOXKHO 0€3 aKTHBHOTO B3aMMOJCHUCTBHS C
JApYruMu KJII€TKaMHu, MJIIa3MEHHBIMHA GCHKaMI/I u He6eHKOBI)IMI/I BCHICCTBaAMMU. HOCpeI[HI/IKaMI/I B OTOM BBICTYHAIOT PCUCIITOPLI
TPOMOOIIMTOB, KOTOPEIX Ha MeMOpaHe Oosnee TpuanaTu (pucyHok 2). CBOIO BeAyIIyIO PONb B 3aIycke 00pa3oBaHHUS TpoMOa
TPOMOOIUTHI CIIOCOOHEI BBINTONHATE TOCe akTuBanuy. [Iponecc akTuBanuy 3aKiodaeTcsi B M3MEHeHHH (POPMbI TPOMOOITHTa
U3 ucka B cepbl, 00agaronye moBbIIEHHOH CIIOCOOHOCTBIO K aAre3nH, 00pa3oBaHUIO arperaroB, CEKPELUH OHOJIOINYeCKU
aKTUBHBIX coeMuHeHu [12].




Penpoodyxmuenas meouyuna

@B&ﬂa@

g,

W000g,
2090998

3(48) 2021

Tpombun

Al®

Tpombokcan

AnuHedpuH

CepoToHuH

Konnaren

»

Dopoe

Tpomboumr Tpombounr

P

Dubpuroren

\
\

)
B
B
)
)
),
D
D
D
D
D
)

DochonunuaHbin
cnow membpaHbl

Pucynox 2 — Peyenmopol mpomboyumos [12].
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Pucynox 3 — Ipoyecc adeesuu u azpecayuu mpomboyumos [12].

AxTHBaIys TPOMOOIIMTOB MTPOUCXOAUT B OTBET Ha Bo3jelcTBHe HykineoTunoB (AJI® — anenosunandochopHas Kuciora),
aMUHOB (aJJpeHaIINH, CEPOTOHHH), OCITKOB (TPOMOMH, KOJUIareH), apaXxuI0HOBOM KHCIOTHI U €€ IPOM3BOAHBIX U Jp. bombmmH-
CTBO U3 HUX JICHCTBYIOT KaK JIMTAHIbI, CIICHU(UUCSCKHA CBS3BIBAIOIIMCCS C MOBEPXHOCTHO OPUCHTHPOBAHHBIMH OCIKOBBIMH
CTPYKTYpaMH IUIa3MaTHIeCKOH MeMOpaHbl — PELENTOPAMHU WM Pa3pyLIAIOIINE YYACTKH PELEHTOPHBIX MOJEKY (IPOTEOH-
THYecKue PepMEHTHI), YTO MPUBOAUT K akTUBAIH. CIIOCOOHOCTh K aKTUBAIMH — 3aJIOT BHITOJHEHUS TPOMOOIIUTAMHU CBOETO

(hYHKIIMOHATIBLHOTO MpeaHa3HaueHus (pucyHok 3) [12].
CBeToBasi TPAHCMUCCHOHHAS arperoMeTpus, npeanoxenHas ['yctaBom ¢pon bopaom B 1962 romy, MHOTUMH HCCIIeIOBaTeE-

JSIMH paccMaTprBaeTCsl Kak HanOoJiee ONTHMABHBIN MeTo | oleHKH (yHKIH TpomOonnToB [12, 13].

CyTL METOJIa COCTOUT B UBMCHCHHU CTCIICHU MPOXOXKACHUA JIyda CBETA YCPE3 I1a3My, 060rameHHy}0 TpOM6OIII/ITaMI/I u

coziepKallyto TpoMOOITapHbIe arperarsl (prucyHok 4) [12].

TpOM6OLIHTapHBIﬁ OTBCT Ha BO3Z[617[CTBPIC HWHAYKTOPA aKTUBALIMU MOXXHO Pa3JCJIMTh Ha TPU TUIIA:

1. OOGparumslii otBeT. Peanusyercs npu neiicTBuM ciabbix aroHMCTOB. TpoMOOLMTAapHBIN arperar pacraiaeTcs, TPOMOOIUTHI

MOT'YT BEPHYTBHCA B CBO€ IIEPBOHAYAIBHOEC TUCKOBUIHOE COCTOAHHUE.
2. Heo6paTHMa51 arperanusa TpOM60].[I/ITOB Ha HeﬁCTBHe CHUJIBHBIX aroHMUCTOB, IIPU 9TOM MMPOUCXOAUT BLI6POC COACPIKUMOIO A

u d-rpanyi.

3. Peakuus mesarperannu, HHAyIEpyeMas aHTaronuctamu [12, 14].

64
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Pucynox 4 — Ilpumep acpezayuonnoii kpusoti (1 — nopmanvuwiii omeem na 10mxM AJ{D, acpecayus >60%, 2 — nopmanvHblil
omeem na SmxM AJ]®, munuunasn dugasnasn kpusas, 3 — namonozuyeckuii omeem na 10mxM AL D, acpecayus <60%) [12].

Arperanusi TpOMOOIIUTOB TPOUCXOJHUT B JABYXCTYNEHYATOM TIPOIECCe, COACPIKAIEM IEePBUYHYIO U BTOPUYHYIO BOJIHBI
arperaruu (puc.5)

[lepBuuHast BoJIHa arperaluu HaOIIOAAETCS IPH AAT€3UH TPOMOOLIUTOB JPYT K APYTY B IPUCYTCTBUH BHELIHUX arOHHCTOB
(AD, puctonetus, np.) Bropruunas arperarus mporUCXOIUT MOCIIE CEKPEINH BEIIeCTB U3 TpaHyl Tpombormta [12, 14].

Arperauus B %

(wm Has sBonNHa S
)
I Marccu-
S K i
Bpemsn

3akJiloueHue:

WTII siBnsiercst Bexymield MpUYMHON CpPeAr NPEIIecTBOBABIINX OEpeMEHHOCTH coCTosIHMM, oOycnasnuBatomux TPIT Ge-
pEMEHHBIX. YUYHUTHIBAsi ayTOMMMYHHOE IIPOUCXOXK/ICHHE 3a00JI€BaHus, CYILIECTBYET PUCK FeMOPParuuecKiux OCJIOKHEHHUS KaK
JUISL MaTepy, Tak U IS TUI0ja ¥ HOBOPOXKAEHHOTO. VicceoBaHne UCKITIOUUTENBHO YHCIa TPOMOOLIUTOB HE €CTh IOCTATOYHBIM
JUISL OLIEHKH WX (DyHKIMOHAJIFHOTO MOTeHIMasa. Vcronp30BaHne METoa CBETOBOM arperoMeTpuy sSIBISIETCSl aKTyallbHBIM 1
MMOKa3aTeNIbHBIM B aHAJIN3¢ (DYHKIIMOHAIBHON CIIOCOOHOCTH TPOMOOIIMTOB K arperanuu. Y OepeMEHHbBIX C JISTKOH U CpeaHei
TPII oTMedanoch CHKEHHE CIIOHTAHHOW M MHIAYITUPOBAHHOW arperany TpOMOOIIMTOB, a TIPH TSDKENOH — OTCyTCTBHE CIOH-
TAHHOW ¥ CHWKEHHE MHIYLIMPOBAaHHOM, YTO CBHIECTEILCTBYET O CHHKEHHOM ITOTEHIIHAIE TPOMOOIIMTOB K BBHITIOJIHEHUIO CBOEH
HENOoCPeCTBeHHOM (DyHKIMU — 00pa3oBaHuio TpomoOa. C 1enbio okazanus 3G HekTUBHON aKyIIePCKOI MOMOIIY JaHHOU KaTe-
ropun OEpeMEHHBIX, BEICHUEM Takol OEPEMEHHOCTH JO/DKHA 3aHUMAThCSI MYJIBTHINCIUIIIMHAPHAS KOMaHa B COCTaBe aKy-
[Iep-THHEKOJI0ra, TeMaToJIora, aHeCTe31oJI0ra, HeoHaTosora. OneHKa pUCKOB U1l MaTePH U IUI0Aa/HOBOPOXKAEHHOTO JTOJDKHA
OCYIIECTBIISATHCS MHOTOKPATHO B 3aBUCMOCTH OT CPOKa OEPEMEHHOCTH M KIIMHUKO-JIAD0paTopHO KapTHHBL Poopaspeienne
6epemeHHBIX ¢ Tshkesnor TPII 1OKHO OCYIIECTBIATHCS B YUPEKACHUN BBICIIEIO YPOBHS OKa3aHUS aKyIIEPCKO-THHEKOIOTH-
YECKOU MOMOIIIH.
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ANALYSIS OF THE PLATELET HEMOSTASIS AMONG PREGNANT WOMEN WITH
IMMUNE THROMBOCYTOPENIA

Yu.V. Davidova', V.Z. Netyazhenko?, A.N. Naumchik!, N.I. Kozachishin?, A. Yu. Limanskaya'

IST «Institute of Pediatrics, Obstetrics and Gynecology of NAMS of Ukraine,» Kyiv, Ukraine;
2Bogomolets National Medical University, Kyiv, Ukraine

Abstract

Relevance: Thrombocytopenia is a common hematological problem that accompanies pregnancy. From 5% to 12% of
pregnancies are complicated by thrombocytopenia. Gestational thrombocytopenia is the leading cause of complications
(70-85%). Immune thrombocytopenia (ITP) is the most frequent reason among pre-pregnancy causes of thrombocytopenia
and is responsible for 1-4% of all thrombocytopenia cases during pregnancy. Investigation of the functional potential of the
thrombocyte link of hemostasis in conditions of a reduced number of thrombocytes is relevant.

The purpose of the study was to analyze the platelet link of hemostasis in pregnant women with ITP of varying severity
by the method of light aggregometry.

Materials and Methods: Eighty-eight women with gestational and 28 with immune thrombocytopenia were undergoing
treatment and delivery at the Institute of Pediatrics, Obstetrics and Gynecology of NAMS of Ukraine (Kyiv, Ukraine)
from September 2018 to February 2021. The platelet link of hemostasis was studied in a group of women with immune
thrombocytopenia; six (21.4%) of them had severe thrombocytopenia.

Results: In mild and moderate immune thrombocytopenia, we noted a decrease in spontaneous and induced platelet
aggregation; in severe immune thrombocytopenia, there was no spontaneous and a decreased induced platelet aggregation.
This indicated a reduced potential of platelets to perform their direct function — the formation of a thrombus.

Conclusion: Immune thrombocytopenia accounts for most pre-pregnancy conditions causing thrombocytopenia in pregnant
women. Light aggregometry is a relevant and indicative way to analyze the aggregative ability of platelets. A multidisciplinary
team consisting of an obstetrician-gynecologist, hematologist, anesthesiologist, and neonatologist should be involved in the
management of such cases to provide effective obstetric care for this category of pregnant women. Risks for the mother
and the fetus/newborn should be assessed throughout the pregnancy, considering clinical and laboratory aspects. Delivery of
pregnant women with severe thrombocytopenia should be managed at institutions providing the highest level of obstetric and

gynecological care.
Keywords: thrombocytopenia, pregnancy, immune thrombocytopenia, platelet aggregation, light aggregometry.

Introduction:

Thrombocytopenia (TP) is characterized by a decrease in platelet count in a blood smear below 150 x 109/L. TP is among
the leading hematological conditions accompanying pregnancy, second only to anemia. It affects 5% to 12% of pregnant
women [1-3]. The general trend in platelet count change during pregnancy was shown in a large-scale study by Reese et al.
(2018) in 7351 pregnant women at the University of Oklahoma Medical Center in 2011-2014. The summarized conclusions
suggest a general trend towards a progressive decrease in platelet count in all trimesters with a minimum number at delivery
date followed by an increase in the postpartum period. This decrease is more significant in multiple pregnancies. As reported
by the authors, TP was observed in 9.9% of pregnant women at the time of labor, with platelet count decreased by 17% relative
to the nonpregnant state [4]. On average, the platelet count in the second half of pregnancy decreases by 10% from baseline
but rarely drops below 100 x 109/L (1%) and even less often below 80 x 109/L (0.1%) [5]. This tendency in uncomplicated
pregnancy is explained by hemodilution, increased platelet activity and clearance, sequestration in the placenta [1, 5]. Many

complications of pregnancy have TP as one of the manifestations; severalpreexisting conditions are also associated with TP.
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So, the closer to the lower limit of the normal baseline platelet count, the more likely is the occurrence of TP during pregnancy.

According to the platelet level, TP is divided into mild (100-150 x 109/L), moderate (50-100 x 109/L), and severe (<50 x
109/L) [6].

70-85% of all cases of TP during pregnancy are caused by gestational thrombocytopenia (GTP) [1-3], a potentially benign
condition that occurs mainly in the third trimester, with a platelet count rarely less than 70-80 x 109/L, of non-immune origin,
which ensures the fetus safety. Gestational TP has no specific diagnostic method and is diagnosed by exclusion [1, 2, 7].

Among pregnancy complications leading to TP, preeclampsia (15-20%), HELLP-syndrome, and acute fatty liver syndrome
lead the list [8].

Among conditions preceding pregnancy and accompanied by TP, immune thrombocytopenia (ITP) is an undisputed leader
responsible for 1 to 4% of TP cases during pregnancy [3]. Every year, 2-4 new cases of ITP are identified per 100,000 adults
[1]. The overall prevalence of the phenomenon is 3.9 - 6.6 per 100,000 people, with a frequency among pregnant women being
0.1-1 per 1,000 [1, 2, 5, 7].

Pregnancy management raises many controversial issues, ranging from pre-conceptional counseling, direct management of
pregnancy, weighing of risks for the mother and fetus/newborn, and management in the postpartum period.

In 2009, the Vicenza Consensus Conference has standardized the terminology and defined the goals and criteria for initiating
therapy and responding to it [9]. The term «immune thrombocytopenia» has replaced the previously existing term «idiopathic
thrombocytopenic purpura» to emphasize the immune nature of the disease. A platelet count of less than 100 x 109/L was
defined as a measure of ITP in diagnostics [9].

The disease pathogenesis is dominated by the autoimmune process involving autoantibodies to platelet glycoproteins,
particularly IIb/I1la and Ib/IX complexes. Antibody-coated platelets are removed from the circulation by attaching to Fc receptors
of macrophages of the reticuloendothelial system, particularly the spleen [10]. There exists an opinion that, in addition to the
immune-mediated destruction of platelets, in the pathogenesis of ITP, a certain role belongs to the inhibition of megakaryocytes
in the bone marrow [1, 11]. ITP mediation by class G Ig, which can cross the placenta, produces a fetal TP risk[1, 7, 11].

The search for methods of studying the functional state of platelets and the potential to perform their main function in
hemostasis, while reduced in number, is controversial. In the latest recommendations of the «Updated International Consensus
Report on the Investigation and Treatment of Primary Immune Thrombocytopenia» published in 2019 by the American Society
of Hematology, the role of thromboelastography and rotational thromboelastometry is not defined, and their use cannot be
recommended [5].

The purpose of the study was to analyze the platelet link of hemostasis in pregnant women with ITP of varying severity
by the method of light aggregometry.

Materials and Methods:

Eighty-eight women with gestational and 28 with immune thrombocytopenia were undergoing treatment and delivery at
the Institute of Pediatrics, Obstetrics and Gynecology of NAMS of Ukraine (Kyiv, Ukraine) from September 2018 to February
2021. The platelet link of hemostasis was studied in a group of women with immune thrombocytopenia; six (21.4%) of them had
severe thrombocytopenia.The study involved light aggregometry using a LA220 Aggregation Analyzer by Biola Ltd. (Moscow,
Russia) with aggregation inducers: adenosine 5-diphosphate (ADP), collagen, adrenaline, arachidonic acid. Spontaneous and
induced aggregation were analyzed using licensed software by plotting a light transmission curve.

Results:

The functional state of platelet pathways in hemostasis was determined as affected by the above-mentioned aggregation

inducers. Table 1 shows the results of platelet aggregation tests in pregnant women with mild to moderate ITP.
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Table 1 — The functional state of platelets according to aggregation tests using different agonists in pregnant women with mild
and moderate immune thrombocytopenia

Inducer Degree N Rate N Time N
Spontaneous aggregation: 0,75 0,83+0,5 1,51 1,99+0,06 1,44 1,5-4,5
Light transmission curve
Average aggregate size 0,89 0,94+0,24 0,34 0,63+0,01 2,57 3,5-4,5
ADP-induced aggregation: 41,5 45,7+4.2 49,1 54,842,5 1,19 4-5
Light transmission curve
Average aggregate size 6,98 9,17+0,4 3,0 4,22+0,8 0,9 0,11-1
AA-induced aggregation: 0 38.9+1,2 9,45 443429 0 3,5-4,5
Light transmission curve
Average aggregate size 0,59 6,9+0,8 1,17 17,8+0,5 0,04 0,25-1,5
Collagen-induced 20,3 20,845 20 22443 358 4-4,5
aggregation:
Light transmission curve
Average aggregate size 5,84 6,5+2,5 11,4 8,47+3,74 3,25 3,5-4,5
Adrenaline-induced 23,39 37,9+2,42 25,49 43,3442.5 1,26 2,5-4
aggregation:
Light transmission curve
Average aggregate size 3,61 5,22+1,13 2,36 4,71+1,13 0,19 0,2-0,4

As follows from Table 1, inhibition of spontaneous platelet aggregation induced by ADP and adrenaline was observed
in pregnant women with mild to moderate ITP. Of certain importance is the fact that no aggregation in the presence of
acetylsalicylic acid was observed. The induced aggregation in the presence of collagen remained within relatively normal
limits. Becausecollagen acts as a powerful platelet activator, and there is no need for exogenous fibrinogen to ensure effective
aggregation in response to collagen, platelet aggregation was still maintained in pregnant women in this group. The average
number of platelets in this group was 150-80x109/L.

Data on the functional state of platelet pathways in hemostasis as affected by aggregation inducers in pregnant women with
severe ITP are shown in Table 2.

According to Table 2, it can be concluded that there is no spontaneous platelet aggregation in the studied pregnant women
with severe ITP. Importantly, there is no AA-induced and adrenaline-induced aggregation. Significantly suppressed collagen-
induced aggregation is also noted.

Table 2 - The functional state of platelets according to aggregation tests using different agonists in pregnant women with
severe immune thrombocytopenia

Inducer Degree N Rate N Time N
Spontaneous aggregation: 0.00 0.83+0.5 0.00 1.99+0.06 0,00 1,5-4,5
Light transmission curve
Average aggregate size 1.48 0.94+0.24 0.36 0.63+0.01 0,00 3,5-4,5
ADP-induced aggregation: 8.37 45.7¢4.2 38.5 54.8+2.5 0,31 4-5
Light transmission curve
Average aggregate size 2.66 9.17+0.4 6.61 4.224+0.8 0,32 0,11-1
AA-induced aggregation: 0.00 38.9+1.2 6.14 44.3+2.9 0,00 3,5-4,5
Light transmission curve
Average aggregate size 1.35 6.9+0.8 1.19 17.8+0.5 4,43 0,25-1,5
Collagen-induced 5.20 20.8+5 4.46 22+4.3 4,06 4-4,5
aggregation:
Light transmission curve
Average aggregate size 0.78 6.5£2.5 1.06 8.47+3.74 0,06 3,5-4,5
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Adrenaline-induced 0.85 37.9+2.42 0.96 43.3442.51 0,02 2,5-4
aggregation:
Light transmission curve
Average aggregate size 0.71 5.22+1.13 0.08 4.71+1.13 0,05 0,2-0,4

It should be noted that the induced aggregation was proportionally reduced where there was a decrease in platelet count.
Considering that the average platelet count in pregnant women with severe ITP ranged from 50x109/L to single platelets in the
field of view, the absence of spontaneous and induced aggregation in the subjects of this group is no exception.

Figure 1 shows the light transmission curves during spontaneous and induced platelet aggregation under normal conditions
and in pregnant women with severe ITP.

ADP-induced platelet ADP-induced platelet
aggregation in pregnant women aggregation in pregnant women
100 with GTP with severe ITP
10
> / /
5
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Collagen-induced platelet Collagen-induced platelet
aggregation in pregnant women aggregation in pregnant women
with GTP with severe ITP
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Figure I - Light transmission curve in pregnant women with GTP and severe ITP. y-axis shows light transmission (%), x-asis
shows time (minutes).
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Figure 1 shows an adequate response to inducers of platelet aggregation (a significant increase in light transmission over
a certain time period) in pregnant women with GTP, which correlates with the absence of hemorrhagic complications and the
need for special treatment. However, pregnant women with ITP demonstrate significant suppression or almost absent light
transmission during induced aggregation. All women in this group with severe ITP had signs of a hemorrhagic syndrome of
varying severity.

Discussion:

The platelet has a complex surface membrane, with the outer surface covered with glycocalyx, rich in glycoproteins.
Granules with various substances are located in the cytoplasm of platelets. a-granules contain proteins, d-granules contain
substances that cause vascular reactions and platelet aggregation. Lysosomes (y-granules) contain hydrolytic enzymes.

The specific functioning of platelets in hemostasis is impossible without active interaction with other cells, plasma proteins,
and non-protein substances. This is mediated by more than 30 platelet receptors present on the membrane (Figure 2). Once
activated, platelets can play their leading role in triggering thrombus formation. The activation process involves platelets
changing their shape from disks into spheres with an increased ability to adhere, form aggregates, and secrete biologically
active compounds [12].
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Legend:

Tpomboyum - platelet

Tpombun - thrombin

AND - ADP

Tpomboxkcan - thromboxane

Onunegpun - epinephrine

CepomonuH - serotonin

Konnazen - collagen

Qubpunozen - fibrinogen

Docghonunudnwiil cnou memopansl - membrane phospholipid layer

Figure 2 — Platelet receptors [12]
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Heaxmuenwiti mpomboyum - inactive platelet

Aozeszus - adhesion

Onoomenuanvhas kiemxa - endothelial cell
Ilpocmaznanoun - prostaglandin

Axmusgayus, usmenerue gopmsl - activation, shape change

Aepezayus - aggregation
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Axmusayus, cekpeyus - activation, secretion
Cmabunusayus, pempaxyus ceyemka - stabilization, clot retraction
®@axmop Bunnebpanoa - Von Willebrand factor
@ubponexmun - fibronectin
Konnazen - collagen
Qubpunoeen - fibrinogen
CepomonuH - serotonin
AJ/l® — ADP
Tpombumn — thrombin
Figure 3 — The process of platelet adhesion and aggregation [12]

Platelet activation occurs in response to nucleotides effect (ADP - adenosine diphosphoric acid), amines (adrenaline,
serotonin), proteins (thrombin, collagen), arachidonic acid, and its derivatives, etc. Most of them act as ligands that specifically
bind to surface-oriented protein structures of the plasma membrane - receptors - or destructive sites of receptor molecules
(proteolytic enzymes), which leads to activation. The activation ability determines whether platelets will fulfill their functional
purpose (Figure 3) [12].

Light transmission aggregometry, proposed by Gustav von Born in 1962, is considered by many researchers to be the most
optimal method for assessing platelet function [12, 13].

This method consists of changing the light beam’s degree of transmission through platelet-enriched plasma containing
platelet aggregates (Figure 4) [12].

The platelet response to the action of an activation inducer can be divided into three types:

1. Reversible response triggered by weak agonists. The platelet aggregate disintegrates, and the platelets can restore their
original discoid state.

2. Irreversible aggregation of platelets in response to the action of strong agonists, whereby the contents of a and d-granules
are released.

3. Antagonist-induced disaggregation reaction [12, 14].
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Legend:
% acpecayuu — aggregation %
Bpema (mun) — time (min)

Figure 4 — An example of an aggregation curve (1 — normal response to 10 uM ADP, aggregation >60%, 2 — normal response
to 5 uM ADP, typical biphasic curve, 3 — pathological response to 10 uM ADP, aggregation <60%) [12].

Aggregation of platelets occurs in a two-stage process, involving primary and secondary waves of aggregation (Fig. 5)
The primary wave of aggregation is observed when platelets adhere to each other in the presence of external agonists (ADP,
ristocetin, etc.). Secondary aggregation occurs once substances are secreted from platelet granules [12, 14].
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Legend:

Knemxu 6 nokoe (duckoswvie popmul) - resting cells (disc-shaped)
Aepezayus 6 % - aggregation in %

Axmusayus (usmenenue gopmwt) - activation (shape change)
Ilepsuunas eonna - primary wave

Bmopuunas eéonna - secondary wave

Jlezaepecayus - disaggregation

Obpamumas azpezayus - reversible aggregation

Makcumanvnas azpezayus - maximum aggregation
Heobpamumas acpezayus - irreversible aggregation

Figure 5 — Two-stage aggregation curve [12].

Conclusion:

ITP dominates pre-pregnancy conditions causing TP in pregnant women. Given the autoimmune origin of the disease, both
the mother and the fetus/newborn are at risk of hemorrhagic complications. The study of the platelet count alone is not sufficient
to assess the platelet functional potential. The use of light aggregometry is relevant and indicative in analyzing the functional
ability of platelets to aggregate. In pregnant women with mild and moderate TP, a decrease in spontaneous and induced platelet
aggregation was observed; in severe TP, there was no spontaneous and a decreased induced platelet aggregation, suggesting
a reduced potential of platelets to perform their direct function — thrombus formation. A multidisciplinary team consisting of
an obstetrician-gynecologist, hematologist, anesthesiologist, and neonatologist should be involved in managing such cases to
provide effective obstetric care for this category of pregnant women. Risks for the mother and fetus/newborn should be assessed
thoroughly depending on gestational age, considering clinical and laboratory aspects. Delivery of pregnant women with severe
TP should be managed at institutions providing the highest level of obstetric and gynecological care.
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UMM YHIBIK TPOMBOIIUTONEHUACHI BAP )KYKTI OUEJJIEPIETT
IF'EMOCTA3AbIH TPOMBOLUTAPJIbI BYBIHBIH TAJIJIAY

10.B. laBbiioBa’', B.3. Hersizkenko?, A.H. Haymuuk!, H.U. Kozaunmuu?, A.1O. Jlumanckas'

'«Ykpanna MEFY¥ A akanemuk E.M. JIykbsiHOBa aTbIHAAFbI MIEAUATPHS, aKYIICPIIK )KOHE THHEKOIOTHSI HHCTUTYTh MM,
Kues, Ykpauna;
2A.A. boromorterr aTeiHIaFb! YJITTHIK MEAUIMHA YHUBepcuTeTi, Kiies, YkpanHa

Angarna

O3exriniri: TpomOoMTONEHNST — KYKTUIIKIIEH Oipre >KYpeTiH KUl reMaroiorusuiblk rnpodnema. JXXykrimikrin 5%-12%-
J1a TpOMOOITUTOTICHNST ©pOuIi. ACKBIHYIapABIH JKeTeKIi cebebi - recranusblk TpomOonuTonerus (70-85%) 6ombim TabbLTa-
1L JKyKTiniKKe ZeHiHTi TPOMOOIUTOIICHHSI CeOeTITepiHiH apachlH/Ia HETi3T1 pel UMMYHIBIK TPOMOOIIMTONICHHSFA KATaIbl, OJT
JKYKTUTIK Ke3iHIeTi TPOMOOIMTONICHUSIHBIH OapIIbIK KaraaiiapbelHbiH 1-4% VIniH skayanTsl. [eMOCTa3IbIH TPOMOOIIUTAPIBI
OyBIHBIHBIH (PYHKIIHOHAIIBIK JICYETIH OJap bl MOJIIIEPIHIH a3at0bl KarAalbIHIa 3ePTTEY ©3CKTi OO TaObLIAIBI.

3epTTEey MaKcaThl JKaphlK arperoMeTPHSCH 9IICIMEH 9PTYPIl Iopexeneri UMMYHABIK TPOMOOIUTONICHUSCHl 0ap JKYKTi
olfenaepaeri TpoMOOIUTAPIIBI TeMOCTa3 OYBIHBIH TaJ1ay OOJIbI.

Marepuanaap men 9aicrep: «Ykpanna MEYA akanemuk E.M. JlykpsiHoBa areiHnars! [lequarpus, akymepiik KoHe TH-
HEKOJIOTHS MHCTUTYTHD» MM akymepnik kinHUKanapeiaaa 2018 xeurFsl KeipkyiiekreH Oactam 2021 KBUIFBI aKMaHIBl KOca
ainranra Jieiin 88 oifen recTanusUIbIK jkoHe 28 oife] MMMYH/IBIK TPOMOOLIMTONEHHUSCH Oap oaienep *YKTUIIKTI Kajaraiabl
JKOHE/HEMece eMIeIl JKoHe OocaH bl ' eMocTa3qplH TPOMOOIIUTAPIIBI OYBIHBI KMMYHIBIK TPOMOOIUTOIICHHSICHI Oap oienaep
TOOBIHAA 3ePTTEINIi, ONMapAbIH imiHae 6-siama (21,4%) ayslp TPOMOOIUTOTICHIS OafKaI bl

Hoatm:kenepi: sxeHLN )koHE OpTralla UMMYHJIBIK TPOMOOLIUTONIEHHS Ke31He TPOMOOLUTTEPAIH KEHET JKOHE BIKIaAaH/Ibl-
PBUIFaH arperanysChiHBIH TOMEH/EY1, ayblp HMMYHABIK TPOMOOIIUTONIEHUSI Ke3iHIe — TPOMOOLUTTEP/IH KEHET arperaius-
CBIHBIH OOJIMaybl JKOHE BIKIATAAHIBIPEUIFAH arperalusaChHbBIH TOMEHACYi OalKamabl, Oy TPOMOOIUTTEPiH ©31HiH TiKenei
(YHKIMSCBIH — TPOMOTEHI TY3Y/li OpbIHJAYFa 9JIeyeTiHIH TOMEHAETeHIH KopceTe .

KopbIThbiHABI: IMMYHIBIK TPOMOOITUTONIEHHUS KYKTI oHeNepIiH TPOMOOIMTONIEHUSICBIH TYIBIPATHIH )KYKTUTIKTIH aJIIbIH-
JIaFbl JKaFgaiIapabH 0acTel ce6ebi Oob TadbbuIanbl. JKaphlK arperoMeTpHsChl 9IiCiH KONIaHy TPOMOOIIUTTEPIIH arperamm-
sifa (PyHKIIMOHAN/IBI KaOUIeTiH Taiay/a ©3eKTi *oHe KopHeKTi Oobin Tabbutaabl. JKYKTi oeniepaiH ochl caHaThiHa THIMI
aKyIIepiiK KOMEK KopCeTy MaKCaThIH/Ia OCBIHAAN KYKTLTIKTI Kalaraiayabl KYpaMbIH/Ia aKyIep-THHEKOJIOT, TeMaToJIOoT, aHeCTe-
3HOJIOT, HEOHATOJIOT 0ap MYJIBTUIIOH/IIK KOMaH/[a afHAIIBICYHI THIC. AHA MEH YPBIK/HOpECTe YIIiH KayinTepai Oaranay »YKTLTIK
Mep3iMiHe JKOHE KIIMHUKAJIBIK-3epTXaHaJIbIK JKaraiira OailJIJaHbICTBl KOII MOPTE JKY3€re achIpbUTYbl THIC. AYbIp TPOMOOLIUTO-
TIEHUSICHI Oap KYKTI aiienaepai 60CaHabIpy aKyIIepIiK-THHEKOIOTHSIIBIK KOMEK KOPCETYIIH KOFaphl JeHIeHIeTi MeKeMeCiH e
JKY3€ere acBIPbUIYHI THIC.

Tyiiinoi cozoep: mpomboyumonenuss, HCyKminix, UMMYHHOBIK MPOMOOYUMONEHUS, MPOMOOYUmMmep azpecayusichyl, JHeapbix
azpe2omMempusicol.
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