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Pesiome. B JIUTEPATYPC IMOABIIACTCA BCC Oosibllle JAHHBIX 00 OCOOEHHOCTSIX U3MEHEHUI IToKa3aTeseit

reMaToJIOTUYEeCKOTO (KJIMHUYECKOT0) M OMOXMMHUUYECKOTO aHAJM30B KPOBMU Yy OOJIbHBIX KOPOHABUPYCHOM
uHpexkumeit COVID-19, koTopbie CBUACTEIbCTBYIOT O CTENEHU TSIXKECTU TPOSIBICHUN WHGMEKIIMOHHOTO
mpoliecca KoaryJaoIaThsl 4acTo KOppearpyeT ¢ TsekecThio 3aboeBanus COVID-19 1 puckoM JieTaabHOTO
ncxoma. B ¢BSI3M ¢ 3TUM Ha CEeromHSIIIHUI AeHB BOIIPOC ITPOTHO3MPOBAHUS Pa3BUTUSI KOATYJIONATH U UX
MpPOoDUIAKTUKNA OCTAETCsI BEChbMa aKTyalbHbIM. Llenb HacTOsIIIero uccaeaoBaHusI — BBISIBIICHUE Pa3TUInii
B coaepkaHuu TpoMbouuToB U D-numepa y 3a6osesiinx COVID-19, B koroprax JiMil BaKIIMHUPOBAHHBIX
npotuB SARS-Cov-2 1 He UMMYHU3UPOBAaHHBIX IIPOTUB 3TOI MH(MEKIIUN.

IMIpoBeaeHO MPOCIEKTUBHOE paHIOMHU3UPOBAHHOE 00CEPBALIMOHHOE NCCIIEIOBaHNE PeaKIIMU OpraHn3Ma
B KoropTax 588/52,2% BaKUMHUPOBAHHBIX (MPUBUTHIX) U 588/52,2%, He UMMYHU3UPOBAHHBIX (HE MPUBH-
ThIX) TalMeHToB. 3aboeBiux COVID-19 B nepuon ¢ 23.06.2021 no 01.05.2022 r. YpoBeHb TPOMOOLIMTOB 1
D-mumepa, a Takke mMcxonbl 3abosieBaHus y 3a6oneBmnx COVID-19 uccienoBanu B fuHaMUKe Ha 1-2-ii,

5-6-it 1 10-12-i1 neHb TOCITUTAIIN3ALINN.
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IMpu mocTymiaeHUMn 3aperucTpUpoOBaHO HOPMaJbHOE 3HAUYEHME COAepXKaHUs TPOMOOIIMTOB B KPOBU B
CPaBHUTEJBHBIX TPYIIAX, KOTOPbIE MPAKTUISCKN HE OTIUYAIUCH IPYT OT Apyra u coctaBuian 206,58 x 10° B
rpyrne npuBUThIX U 204,85 x 10° B rpyriiie HEIPUBUTBIX COOTBETCTBEHHO. TaksKe Mpu MOCTYIJIEHUU OTME-
YeHO YMEPEHHOE MOBbIIIeHUEe KOHLIeHTpaluu D-nuMepa B 06eux rpymiax: 2838,60 Hr/MiI B IpyIile BaKI-
HUPOBAHHBIX MallueHTOB U 3242,08 HT/MJ B TpyIIie He IIPUBUTHIX OOJILHBIX. B X0ome IpoBemeHHOro ncciie-
MIOBaHMS MOKAa3aHO, 4TO AMHAMMKAa IToKa3areast D-guMepa y BAKIMHUPOBAHHBIX 1 HEMMMYHU3UPOBAaHHBIX
CcXOXa IMo OTHSIM OOJIE3HM 1 3aKJIFOYAeTCsl B IMMOBBIIIIEHHOM €T0 COJIepXXaHUU C MEePBOIo JHS 3a00JeBaHUS U
CcKauyKa B CTOPOHY ellie OOJIbIIEro YBeJIMYeHUsI, Ha4nHas ¢ 5-6-ro nHst. Bmecrte ¢ TeM, Y BAKIIMHUPOBaHHBIX
IUHaAMUKa HECKOJIbKO MeHee OJlaronpusiTHa, YeM y He UMMYHU3UPOBaHHBIX. Y HEMMMYHU3UPOBaHHBIX Ha
MPOTSIKEHU U BCEro Meproja HabMoneHUI TToKa3aTeslb TPOMOOIIMTOB MPEBBIIIACT AaHAJTOTUYHBIN MTOKA3aTeb
BaKLIMHUPOBAHHBIX, UTO CBUACTEIBCTBYET O OOJIbIIIEM PUCKE Y HUX TPOMOO30B U «IIMTOKMHOBBIX IIITOPMOB».

[MpuBeaeHHbBIC JaHHBIE TOKA3bIBAIOT, YTO TMHAMMKA TToKa3aTesst D-auMepa 1 TpOMOOIIMTOB Y BaKITMHU -
POBaHHBIX 1 HEMMMYHM3WPOBAHHBIX CXOXa I10 AHSIM 0oJsie3Hn. OmHaKO y BaKIIMHUPOBAHHBIX U3MEHEHUS
OoJiee BhIpaskeHHBIE, HO 9TO HE CBUIETEILCTBYET O OOJIBIIIEM PUCKE HEOIAronpusITHBIX NCXOIOB.

Karoueesnie cnosa: nosas koponasupycras ungexyus, COVID- 19, eakyunuposantsie, HeUMMyHU3UPOBAHHbIE, MPOMOOUUMDbL,
D-dumep
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Abstract. There are increasing data concerning changes in hematological (clinical) and biochemical blood
tests in patients with COVID-19 infection, which indicate the severity of the manifestations of the infectious
process. Coagulopathy often correlates with the severity of COVID-19 disease and the risk of death. In this
regard, prediction of developing coagulopathy and its prevention remain quite relevant. The aim of our study
was to identify differences in the content of platelets and D-dimer in patients with COVID-19. The study
included cohorts of patients vaccinated against SARS-CoV-2, and those not immunized against this infection.

A prospective, randomized, observational study of the patients’ response was performed in cohorts of
588/52.2% vaccinated (vaccinated) and 588/52.2% non-immunized (non-vaccinated) patients with diagnosed
COVID-19 over the period from 23.06.2021 to 01.05.2022. The levels of blood platelets and D-dimer, as well
as clinical outcomes of the disease in patients with COVID-19, were studied in dynamics on days 1-2, 5-6 and
10-12 of hospitalization.

Upon admission, the normal value of the blood platelet counts did not differ between the compared groups,
being 206.58 x 10° in vaccinated group and 204.85 x 10° in the unvaccinated group, respectively. a moderate
increase in the concentration of D-dimer was noted in both groups upon admission, i.e., 2838.60 ng/mL in
the group of vaccinated patients and 3242.08 ng/mL among the unvaccinated patients. In the course of the
study, we have shown that the dynamics of D-dimer index in vaccinated versus non-immunized persons was
similar according to the days of disease, showing an increase from the first day and a trend towards an higher
values, starting from 5-6 days. At the same time, the dynamics in the vaccinated patients was somewhat less
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favorable than that of the non-immunized subjects. In the patients who were not immunized throughout the
entire observation period, the platelet count exceeds the levels found in vaccinated subjects, thus suggesting

higher risk of thrombosis and cytokine storm.

The data obtained show that the dynamics of D-dimer and platelet counts in vaccinated and non-immunized
people is similar on appropriate terms of the illness. However, the changes are more pronounced in vaccinated
cohort, but it does not indicate a greater risk of adverse outcomes.

Keywords: novel coronavirus infection, COVID- 19, vaccinated, non-immunized, platelets, D-dimer

BeeneHue

ITangemuss COVID-19 nocrtaBuia uenablii psing
HOBBIX 3a71a4 ¥ BOIIPOCOB TIepea MEIUIIMHON U 3apa-
BooxpaHeHueM. OTHOI U3 HUX SIBJISIETCS YaCTOE pa3-
BUTHE KOAryJoNaTUli, KOTOpast OTYETINBO KOPPEIr-
PYeT C TSDKEeCThIO 3a00JIeBAaHUST M PUCKOM JIETATLHOTO
ucxoma. B ¢BsI3u ¢ 3TUM BONPOC MPOTHO3MPOBAHUS
Pa3BUTUS KOATYJIOIAaTUIi U UX MPOMUIAKTUKNA OCTa-
€TCs BeCbMa aKTyaJbHBIM U CETOIHSI.

B nutepatype mosiBisieTcs Bce OOJIbIIE TaHHBIX
00 0COOEHHOCTSIX M3MEHEHMM Mokazarejeil remMa-
TOJOTUYECKOro (KJIMHUYECKOI0) U OMOXUMUUYECKO-
o aHAJIM30B KPOBU, y OOJBHBIX C KOPOHABUPYCHOM
uHdpekuueitr COVID-19, KoTopble CBUAETEIbCTBYIOT
O CTENCHM TSDKECTH TPOSIBICHUN MHMEKIIMOHHO-
ro npoiuecca [1]. Tak, ObLJIO YCTAaHOBJEHO, YTO NPU
HU3KOM KOJWYECTBE TPOMOOIIUTOB PUCK Pa3BUTHS
TSKEJIOTO TeYeHUsT TIpoliecca MOBBIIIAICsS Oojiee yeM
B 5 pa3 [11]. TpoMOOLIUTONIEHUS MIPU JIETKOM Teue-
HUM Mporiecca BoIIBIsUIach y 31,6% GOJBHBIX, a TIpU
TsKes oM — y 57,7% [8]. UmMeercss oGmmMpHast MH-
dopmalmst o TrokKasarelisix CUCTEM reMocTasa u hu-
OpuHOJIM3a, Y, B YaCTHOCTU, 00 M3BMEHEHNUU YPOBHS
D-numepa, conepkaHne KOTOPOTO ITOBBIIIACTCS y
OOJIBIIIMHCTBA TSIKEJIBIX OONBHBIX. [1OBBIIIICHHBIN
ypoBeHb D-aumepa y nauueHtoB ¢ COVID-19 gaB-
JIIETCST MapKepoM HaJIMYUsI JTUCCEMUHMPOBAHHOM
BHYTPUCOCYIMCTON KOAaryJoIlaTuu W TSKEJIOro Te-
yeHus 3a6oneBanusa [10]. YuurtwiBas, 4TO y BCex
6onbpHbIX COVID-19 umeoT MecTo HapylleHUsS B
CHCTeMe reMocTasa u GuOpUHOIN3a, TPYIIIa YUSHBIX
n3 [IBeunn BBIIBUHYJIA TUIIOTE3Y O TOM, YTO TIPU-
YUHOU 9TOTO SIBJISIETCS TIOBPEXKIEHUE SHIOTEUSI CO-
cynoB [9]. KybanoB A.A. u coast. (2020) BeicKazanu
MHeHue o ToM, yto COVID-19 gBnsieTcst reHepain-
30BaHHBIM BUPYCHBIM BacKkyiauToM [4]. Hecmorps
Ha HaJW4ue Pa3IMYHBIX MOAXOMOB K MOHUMAaHUIO
natoreHesa koaryjgonatuii mpu COVID-19 cBsazaHn-
HO C HEIOCTAaTOYHOU MCCIEeAOBAaHHOCTBIO 3TOTO BO-
mpoca, OOJIBIIMHCTBO aBTOPOB CXOMSTCS HA TOM UTO,
OCHOBHBIMU 3BEHBSIMU IIaTOT€HE3a KoaryJionaTuii
npu COVID-19 g9BasioTcsd UMTOKUHOBBINA ILITOPM,
UATOITAaTUYECKOE MOBpPEXKIamlee NeiiCTBUE BUpyca
Ha 9HJIOTEJINI COCYIOB U Pa3BUTHE CUCTEMHOTO Ba-
ckymura [3, 7].

BnusiHue Takoro BaKHOTO haKTopa, Kak IIpe-
BapuTeJbHbIE UMMYHM3AlMsI HA pa3BUTHE KOaryJjo-
naTuii y Jui, Kotopbie Bce xe 3abonenu COVID-19,
OCTaeTCsI MpaKTUUEeCKHU He M3yYeHHBIM. B crity Toro,
YTO MOKa3aTejar KOJIUYeCTBa TPOMOOILIMTOB U YPOBHS
conepxanusi D-numMepa B riazMe KpoBU MPU3HAHBI
caMbIMHU PacIpOCTPaHEHHBIMU, MEIIeBBIMU M TIO-
CTYIMTHBIMU METOJIaMM OLIEHKU BEPOSITHOCTU Pa3BU-
TUs Koaryaomnatuit y 6onpHbix COVID-19, nmeHHo
3TU MapaMeTPhl Mbl UCCJICIOBAIN Y TOCIUTATIU3UPO-
BaHHBIX MAI[EHTOB.

TakuM 06pa3om, HebI0 UCCEI0BAHUS CTAJIO BbI-
SIBJICHUE PAa3IMUMU B COIEPKaHUU TPOMOOILIMTOB U
D-numepa y 3aboneBuimx COVID-19, B koroprax
JIUL BaKIIMHUPOBaHHBIX NTPOTUB SARS-CoV-2 u He
MUMMYHU3UPOBAHHBIX IIPOTUB 3TON MHMOEKIINN.

Matepuansl 1 MeTogbl

[TpoBeneHO TPOCHEKTUBHOE PaHAOMM3UMPOBAH-
HOEe 00CepBallMOHHOE HMCCJIeNOBAHUE PEaKIIuU Op-
raHmsMa B Koroprax 588/52,2% BaKIIMHUPOBAaHHbBIX
(mpuBUTHIX) U 588/52,2% HeMMMYyHU3UPOBAHHBIX
(HEeTIPUBUTHIX) ITALIMEHTOB, TOCITUTATIU3NUPOBAHHBIX
B OJIUH U3 CTallMOHApOB ropona MocKBbI, 3a00JieB-
mrx COVID-19 Biepuon ¢ 23.06.2021 o 01.05.2022
r. ComepxkaHne TpoMOOLIMTOB 1 D-auMepa ucciemo-
BaJIM B IUHaMuKe Ha 1-2-i, 5-6-i1 u 10-12-i1 neHb
TOCITUTAIU3AIINY, a TAKXKE — MCXOJIbI 3a00JIeBaHMSI.

HccnemoBanne MpoOBOAMIIOCH ITPU TOOPOBOJIHEHOM
UH(GOPMUPOBAHHOM corjlacuu TalueHToB. [Ipo-
TOKOJI McclieloBaHusl ono0peH JIoKalbHBIM 3THYe-
cknM komutetoM PIAOY BO IlepBriit MI'MY nm.
N.M. CeuenoBa Munszapasa Poccuu (CeueHOBCKU
YHUBEPCUTET) — BBITTMCKA U3 TpoTokojia Ne 03-22 ot
03.02.2022.

HccnenoBaHus KpoBU MPOBOAMJIMCH Ha reMaTo-
Jorudyeckom aHanmzatope Sysmex XN-9000. s
omnpenelieHUs KOHIeHTpauun D-auMepa HMCHOIb-
30BaJjICsl UMMYHOXEMUJIIOMUHUCTEHTHBIN 3KCIIpecc-
aHanuzatop PATHFAST. Tectsl mpoBomauiaunch B
COOTBETCTBUM C WHCTPYKIIME K TECT-CUCTEME
PATHFAST D-Dimer («JIlnakon», Poccus).

CraTUCTUYECKUI aHan3 JaHHBIX BBITIOJHSLICS
0oJIBIIICi YacThIO B cpeae Excel mumeH3MoHHOTO Ta-
kera Office 2013; oTmenbHble HelapaMeTpuyecKue
COMOCTaBJIEHUsI HAOJIOAEHWI peaTn30BaHbl C HC-
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MOJb30BAHUEM BCTPOEHHBIX MOJIYJE KOMILIEeKca
AtteStat v. 8.0. HopmanbHOCTB pacripeaeneHUs Ipo-
Bepsiack no [upu [5]. B cpaBHeHUM ps1ioB Habtoae-
HUM, TPENCTaBIEHHBbIX HEPABHOBEJIMKUMU BbIOOP-
KaMU I€ICTBUTEJIbHBIX TIEPEMEHHBIX, UCTIOJb30BAIU
kputepuii CThloJeHTa, MeIUaHHBIA KPUTEPUIlT U
paHTOBBIA KpuTepuit BUuikokcoHa.

PesynbTatbl 1 00CyxaeHue

IIpn moCTYIUICHUM MBI 3apEeTHUCTPUPOBAIIN HOP-
MajibHOE€ 3HauyeHMue COAep>KaHUS TPOMOOLIMTOB B
KPOBHM B CPaBHUTEIBHBIX T'PYIIIaX, KOTOPHIC MpaK-
TUYECKM HE OTIIMYAJIMCh OPYT OT Apyra U COCTaBU-
mm 206,58 x 10° B rpynne npuButbix u 204,85 x 10°
B TpYIIle HENPUBUTHIX COOTBETCTBEHHO. B 00ewnx
rpynmnax ormedasicss moctoBepHEI (p < 0,05) poct
Yucia TPOMOOIIUTOB Ha 5-6-1i IeHb TOCIUTAIU3ALIA
u Takke Ha 10-12-it neHp HaGMOneHU. B rpymme He
npuBUTHIX TPOTUB SARS-Cov-2 60JIbHBIX POCT 3TO-
ro mokxasatesisl ObL1 0oJiee MHTEHCUBHBIM. Tak, Ha
5-6-i1 1eHb TOCTIUTAIM3ALIMM B TPYIIIIe HE BAKIIMHU-
pOBaHHBIX OH cocTaBmi 265,80 x 10, B To BpeMst Kak
B IpyIiNe NPUBUTHIX MALIMEHTOB OH ObLIT TOCTOBEPHO
Hike — 231,67 x 10°(p < 0,001). Ha 10-12-i1 neHb —
9TO pas3jinyure MPOoaoJIKaI0 COXPaHIThCS, 1 MToKa3a-
tesin coctaBuu 248,13 x 10° B rpyIiie UMMYHU3UPO-
BaHHBIX 00JIbHBIX U 275,16 x 10° (p < 0,05) B rpymnrie
HETIPUBUTHIX MTAIIMEHTOB COOTBETCTBEHHO.

I[Ipy mocTymaeHun Mbl OTMeYaeM B 0O0eux
rpymnmnax yMEpeHHOE MOBBIIICHNE KOHIIEHTPALIUU
D-numepa: 2838,60 Hr/mJ1 B rpymniie BAKIIMHUPOBaH-
HBIX TTAIUeHTOB U 3242,08 Hr/MJ B TpyIirne He TIpu-
BUTBIX 00JIbHBIX. Ha 5-6-ii 1eHb HAOIIONEHUST 3TOT
noKa3aTesIb IIPOIOJIKACT IJIaBHO HAapacTaTh B 00CUX
rpymnmnax: B TpyIine MMMYHU3UPOBaHHBIX MallUeHTOB

Cnmcok nutepatypbl / References

oH coctaBwi 3301,00 Hr/MJT U B TPyTITie HEMMPUBUTHIX
naueHToB 2723,75 ur/mn. Ha 10-12-it neHp Ha-
OTI0JIeHNS TTOKa3aTesiu B 00erX IpyIinax MmpeBbICUIN
HOpMaJbHbIE 3HAYEHUSI, TP 3TOM B TPYIIIE HETIPU-
BUTBIX MALIMEHTOB OH cocTaBuw 5191,62 Hr/mi, a B
IpyIIie BaKIIMHUPOBAHHBIX CTaJl JOCTOBEPHO BBIIIEC
(p <0,05) m cocraBun 9924,20 Hr/MI1.

B xone uccinenoBaHUsI HaM HE yIaJd0Ch BBISIBUTH
JpaMaTUYeCKUX pa3IuuMii B TIOKA3aTessIX TOMEO-
cTaza, CBSI3aHHBIX C BO3MOXHOCTbIO Pa3BUTHUS KoOa-
ryjonatuy y HabogaemMbix 0oJibHBIX. boliee Toro,
3HAYMUTEJbHBIA POCT ypoBHS D-mmmMepa B rpymrme
MIpeaBapUTEIbHO WMMYHU3UPOBAHHBIX  OOJBHBIX
npearoaraeT 0ojiee BBICOKYIO BO3MOXKHOCTb pas-
BUTHUST Y 3TUX OOJILHBIX Koarynomnarun. OgHako Ta-
KOIl MpPOrHO3 BCTyMaeT B SIBHOE IIPOTUBOPEYUE C
KJIWMHUYECKUMU HAOJIONEHUSIMU, TIOCKOJIbKY TIO
UMEIOIIUMCSI JaHHBIM y BaKIIMHUPOBAHHBIX OOJIb-
HBIX KOaryJonaTuy BooOllle He pa3BuBaoTcs [2, 6].
[MpencraBnsieTcsi BO3MOXHBIM, UTO TaKasi KapTUHA
CKJIaJIBIBAETCSI B CUJTY TOTO, YTO 3allIUTHBIC ACHCTBUS
BaKIIMHBI OOYCJIOBJICHBI B IMEPBYIO Oouyepedb 3alllu-
TOW OT ITOpakeHUsSI BUPYCAMH SHOOTEIHS COCYIOB.
[Tpu sTOM HabIIOHAaeMOE TIOBBIIIEHUE COMEPKAHUST
D-aumepa otpaxaetr aktuBauuio (GuUOpuUHOIU3A B
paMKax KOMIIEHCAaTOPHOM peaKIInH.

3aKnoyeHne

le/lBeﬂ.eHHblC JaHHBIC ITOKa3bIBarOT, YTO JMHA-
MHKa IMoKa3aTeJasd D-,Z[I/IMepa " TpOM60LII/ITOB Y Bak-
IIUHWUPOBAHHBIX U HCUMMYHU3MUPOBaAHHBIX CXOXKa 11O
IHsIM O0osie3HU. BMmecTte ¢ TEM, Y BAKIIMHUPOBAHHBbIX
OHa HECKOJIbKO MCHEEC 6HaFOHpI/lHTHa, HO HE CBUIC-
TCJIBLCTBYCT O OoJIbILIEM PUCKE He6J’Ial"OHpI/IHTHI:IX nuc-
XOOOB.
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