Occlusive thrombosis was observed with the same frequency in both groups,
although early studies reported severe thrombosis regardless of atherosclerotic lesion
and multivessel thrombotic lesion in patients with COVID-19 and STEMI[3]. It
should be noted that atherothrombotic lesion without pronounced thrombosis was
detected in a total of 49 cases in both groups, which once again indicates the
superiority of PCI over thrombolysis, since in these cases thrombolysis would not be
effective and could lead to complications.

CONCLUSIONS

1. STEMI in patients with COVID-19 is associated not only with thrombotic,
but also with atherosclerotic lesions.

2. Primary PCI should be a priority method of STEMI treatment even during a
pandemic.

3. In SARS-Cov2 positive patients as well as in SARS-Cov2-negative ones,
STEMI management procedures should be performed according to clinical
guidelines.
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Beenenue. TpoMOOLMTHI UTPAIOT LIEHTPAIBHYIO POJIb B apTepUATIbHOM TpomMOO3e, a
Bnusiaue SARS-COV-2 Ha TpOMOOIMTHI CIIOCOOCTBYET TOBBIMNIEHHOMY PHCKY
TpomMbooOpazoBarms.  Lleab  umccjeqoBaHusi - OICHUTH  OCOOCHHOCTH
TPOMOOILIMTAPHOTO 3BE€HA T€MOCTa3a y MAlMEeHTOB C OCTPHIM MH(APKTOM MHOKap/a,
pazpuBmmMcst Ha ¢ore COVID-19 ma momeHT rocrnuranuzanuu. MaTrepuaibl H
MeToabl. VccienoBanne «ciay4yail-koHTpoby. 96 map NalMeHToB, COMOCTAaBUMBIE 110
MOJTy, BO3pPAacTy W JMarHo3y OCTpbId WHGApKT MHOKapAa, OJWH M3 KOTOPBIX C
CONYTCTBYIOIIECH MaTOJIOTHEH HOBOM KOPOHABHUPYCHOM HWHQEKIHH, a apyrou 0e3.
Hcnonb3oBaHbl J1aHHbIE MEAMIMHCKUX KapT. [lokazaTenu KpoBH HCCIEIOBAIM Ha
remaTtosiornueckoM anainuzarope Mindray BC-5150 (China). Cratuctuueckas
00paboTKa MpoBOAKIACH C ITOMOIIKLIO IporpaMmMbl Statistica 13.0. Pabora ogobpena
nokalbHbIM 3THYecKUM KomutetoM PI'BOY BO YI'MVY mnportokonom Ne 9 or
22.10.2021. Pe3yabTaTbl. TpoMOOIMTapHBIE WHIAEKCHI, @ UMEHHO CPEIHHUM 00BEeM
tpombouuToB (MPV), mmpuna pacnpenenenus tpomo6onutos (PDW), TpomOokput
(PCT) m TpoMOOLHMTAPHO-TMM(POIUTAPHOE OTHOMICHHE CTATUCTHYCCKHA 3HAYMMO
Boiie B rpynme narueHToB ¢ COVID-19 mpu paBHOM KOJUYECTBE TPOMOOIIMTOB
cpeau cpaBHUBaeMbIx rpynm. QOcy:xkaeHue. boiiee BBIpAKEHHOW arperanMoOHHOU
AKTUBHOCTBIO ~ TPOMOOLMTOB  00namal0T  Oojiee  KpyNHbIE  TPOMOOLUTHI,
MPOAYLMPYIONIKE OOJIbIIIEe KOJUYECTBO MpoTpoMOoTHieckux ¢aktopoB. Ha done
0oJj1ee KPYIHBIX TPOMOOIIMTOB HAOIIOAAETCS YBEIMUEHUE TECTPYKIIMHA TPOMOOIINTOB,
U CYIIECTBYIOT pa3linyusi B pa3Mepe BHOBb 00pa30BaHHBIX, YTO TAKXKE CIIOCOOCTBYET
arperanuu TpoMOOIMTOB. BrIpakeHHasi TUIEpaKTUBAIUS TPOMOOIUTOB, TOMUMO
TpoM0O03a, MOXKET MPUBOJUTH K HUMMYHOCyNpeccud. BbIBOAbI. Y JIHIl C OCTPHIM
MH(}ApKTOM MHOKap/a, pa3BUBIIMMCS Ha (JOHE HOBOM KOPOHABHPYCHOUM MH(EKIINH,
HaOmogaeTcss 0oJsiee BBIpaKEHHAs arperalMoHHas aKTUBHOCTh TPOMOOIIMTOB,
HOCSIIas TPOBOCHIAJUTENBHBIM XapakTep H HMEIoNas HWMMYHOCYTPECCUBHBIN
s dexT.

KawueBbie caoBa: COVID-19, unadpapkT MHOKapma, TemMocTa3, TPOMOOIIUTHI,
TPOMOOITUTAPHBIC WHIEKCHI.

CHARACTERISTICS OF THE PLATELET LINK OF HEMOSTASIS
SYSTEM IN PATIENTS WITH MYOCARDIAL INFARCTION AND NEW
CORONAVIRUS DISEASE

Leonid I. Kadnikov!, Nadezhda V. Izmozherova?, Artem A. Popov®

123Ural State Medical University, Yekaterinburg, Russian Federation
kadn-leonid@mail.ru

Abstract

Introduction. Platelets play a central role in arterial thrombosis. SARS-CoV-2
affects platelets and promotes a more pronounced thrombosis. The aim of the study
- to evaluate the features of platelet hemostasis in patients with myocardial infarction
associated with COVID-19 at the time of hospitalization. Materials and methods.
The case-control study included 96 pairs of patients matched in terms of gender, age
and acute myocardial infarction. One of these patients was with COVID-19 and the
other was without it. Data from medical records were used. Blood indicators were
examined using the Mindray BC-5150 automatic hematology analyzer. «Statistica
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13.0» software data analysis package was used for statistical processing. The study
was approved by the Local Ethical Committee of Ural State Medical University by
Protocol No. 9 dated October 22, 2021. Results. Mean platelet volume (MPV),
platelet distribution width (PDW), plateletcrit (PCT) and platelet-to-lymphocyte ratio
were statistically higher in the group of patients with COVID-19. Both groups had
the same platelet count. Discussion. Major platelets produce a larger quantity of
prothrombotic factors. They have a more pronounced platelet aggregation activity.
Also, there is an increase in platelet destruction. There are differences in the size of
newly formed platelets, which also contributes to platelet aggregation. Pronounced
platelet hyperactivation may cause thrombosis and immunosuppression.
Conclusions. The patients with acute myocardial infarction associated with new
coronavirus disease have more pronounced aggregation activity, which is
implemented through pro-inflammatory mechanism and has an immunosuppressive
effect.

Key words: COVID-19, myocardial infarction, hemostasis, platelets, platelet
parameters.

BBEJIEHUE

TpoMOOIIMTEI UIPalOT LEHTPAIBHYIO pOJIb B apTEpHAIIBHOM TpoMOo3e, a
Bnussaue SARS-COV-2 Ha TpOMOOIMTHI CIIOCOOCTBYET TOBBIMICHHOMY PHCKY
TpoMOOOOpa30BaHusl, YEMY CHOCOOCTBYET BOCHAJIUTENIbHBIE M IPOKOATYJISHTHBIC
W3MEHEHUs, HaOomaronmecss BO BpeMs BUpycHOM wuHbeknuu. I[Ipu HOBOIA
KOPOHABHPYCHOM UH(pEKINH, IOMHUMO LUTOKHUH-0IIOCPEOBAHHOTIO,
TMIIOKCEMUYECKOTO M MHKPOCOCYJHUCTOTO  TOBPEXIEHUS  HaOIromaercs
TUINEPAKTUBALIUS TPOMOOILIUTOB, 32 CUET CHUKEHUSI YPOBHS TPOMOOIIMTOB, HApsAy C
WX TOBBIIICHHOW AECTPYKIMEH U CHIDKEHUEM MPpoAyKuuu. [1].

JlanHass Tema  SBISIETCS  AKTYaJIbHOM, TMOCKOJbKY TI'€MaTOJIOTMYECKUe
napameTpbl, Takue Kak JjekomuTel (WBC) u ux cyOnomyisiuudu, UIMpHUHA
pacnpenenenuss TpomOoruToB (PDW), cpennuii o6bem TpomOouutoB (MPV),
tpomOokpuT (PCT), oTHOmeHHe aOCOTIOTHOTO KOJIMYECTBA TPOMOOITUTOB K
abcoymoTHOMY  KoJimyecTBY JiuMmdoruToB (PLR) mmpoko wucmonab3yroTcs s
JMArHOCTHKHM PHCKa, cTpaTH(HKAIMK U onpeaeieHus nporuosa npu COVID-19 [2,
3].

Leap wuccaenoBaHusi — OIGHKA OCOOCHHOCTEM TPOMOOIIMTAPHOTO 3BEHA
CUCTEMBI TE€MOCTa3a y TMAaIMeHTOB C OCTpbIM wuHpapkToM Muokapaa (OHUM),
pa3BUBIIMMCS Ha (OHE HOBOM KOPOHABUPYCHOW HMHGEKIMHM HAa MOMEHT
rOCHUTAIN3AINH.

MATEPHUAJIBI U METO/bI

B wuccnenoBanue «ciydaid-KOHTpOJb» BKiItodeHo 192 manmenta (96 map),
COMOCTaBUMBbIE IO MOIY, BO3pacTy W auarHody «OcTpeiii mHGapKT MHOKapnaa». B
KaKJI0M mape oAuH U3 nauueHToB Obul rocnutanuzupoBad ¢ COVID-19 (I'pynna 1),
a npyroi 6e3 COVID-19 (I'pynma 2), corjacHO MapuIpyTH3allid B pas3HbIC
craimoHapbl CBepasioBckoi oOnactu. Mcnonb3oBaHbl JaHHbIE MEAUIIMHCKUAX KapT
cranpoHapHbix OonbHBIX ['AY3 CO «Bepxnenbiumunckas I[I'b wum. ILJI.
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bopoauna» r. Bepxuss Ileimva 1 MO «HoBas GonpHuma» r. ExarepunOypra 3a
nepuoJ ¢ utoHs 1o aexaops 2020 roga.

Kpurepun BKIIOYEHHS] NMAUMEHTOB B MCCIEIOBAaHUE: MALlUEHTHI MYXCKOIO H
KEHCKOTO T0JIa B BO3pacTe =18 Jier, He NPUHHMABLIME HUMMYHOCYIIPECCHUBHBIE,
AHTUAIPETraHTHbIE U AHTUKOATYJIIHTHBIE MPenaparbl 10 HACTOALIEH rOCIUTAIN3aluu;
MH(GOPMUPOBAHHOE T0OPOBOJILHOE COTJIACHE.

KpurepusiMu NCKITFOUEHHUS SIBISUIMCH: MAlUEHThI MYKCKOT'O U KEHCKOT'O I0JIA B
Bo3pacTe <18 uer, a Takke JMIA, NPUHUMABIIME HWMMYHOCYNPECCUBHBIE,
aHTUArpEeraHTHbIC M AHTUKOATyJIIHTHBIE MPEenaparhbl 0 HACTOAIIEH rOCIUTAIN3alUN;
JUIA C HECTAOWIBHON CTEHOKApIUEH.

[TokazaTenu KpOBU HCCIEAOBAIM HAa aBTOMATHYECKOM TIe€MaTOJIOTHYeCKOM
ananmu3atope Mindray BC-5150 (China).

Cratuctudeckas o0paboTka mpoBoamiack B cpenme «Statistica 13.0.», Ne
muanen3un JPZ9041805602ARCN25ACD-6 ¢ ucnosib3oBaHueM KputepueB MaHHa-
YutHu, y2-Ilupcona, nBycTopoHHero To4yHOro Kpurepusa Oumepa. JlaHHbIE
MIPE/AICTABICHBl KaK MeAuaHa W MEXKBAPTWIbHBIA pazmax (25% -+ 75%). BeiOpan
ypoBeHb cTaTucTUyecko 3Hauumoctu p<0,05. Pabora omo0peHa JOKaIbHBIM
stndeckum komuteroM ®I'bOY BO YI'MY Munsgpasa Poccun npotokosnom Ne 9 ot
22.10.2021.

PE3YJIBTATDBI

Menunana Bo3pacta obeux Tpynm coctaBuiaa 63 roga, a MEKKBapTHIIbHbBIE
npomexyTku (58+73) u (55+71) ner, coorBercTBeHHO, p=0,817. O6e rpynmsl ObLIN
CONOCTaBUMBI I10 TIOJTY — 35 xeHIuH, 61 MykuuHa B Kaxaoil rpynne, p=1,000.

XapakTepucTuKa mapaMeTpoB TPOMOOIIMTAPHOTO 3BE€HA CUCTEMBI réMOCTa3a y
nanueHToB ¢ OMM u COVID-19 (I'pynma 1) u OUM 6e3 COVID-19 (I'pynna 2)
npuBeseHa B Tabnure 1.

Tabnuma 1
[TapameTpsl TPOMOOIIMTAPHOTO 3B€HA CUCTEMBI T€MOCTa3a

Menuana (25% = 75%)
[TapameTp I'pynma 1 I'pynma 2 P
N =96 N =96
Konngectso TpomboruTos (PLT), 242 236 0.927
x10%n (178+299) (199+291) ’
Cpennuii 00beM TPOMOOIIMTOB 10,0 N «
(MPV), dn (9.3:11.5) 8,0 (7,6+8,8) <0,001
[upuna pacnpeneneHus 16,2 15,7 <0.001*
tpoMOormToB (PDW) (15,9+16,4) (14,7+16,7) '
Tpom6okput (PCT), % 0,24 0,19 *
(0,18:0,30) | (0,16+0,24) <0,001
KomnuectBo mumdonuTon 1,49 2,00 (1,50 + <0.001*
(LYM#), x10%/n (1,17+2,07) 2,70) ’
Cnouemesbeotinons | woq | wmsa | oo
(109,5+232,9) | (88,2+158,1) ’
a0COJIIOTHOMY KOJIMYECTBY
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| mavdporturos (PLR) | | |

*Paznuunst mexay rpynmnamu 1 u 2 3aaunmel npu p<0,050

OBCYXJIEHUE

Ha MOMEHT rocnuranu3alyy pa3induil MeXAy YPOBHEM TPOMOOLIUTOB CpPEAU
CpaBHMBaeMbIX  Ipymnn He  HaOmojmanock. [lo  nmaHHeIM  MeTaaHanu3a
TpoMmOonuTonieHus: BoisABIsieTcss 'y 40% mnanmentoB ¢ COVID-19 u  cayxur
KJIMHAYECKUM WHIUKATOPOM YXYIIICHHS T€UeHHUs 3a00JIeBaHUs, HEMOCPEACTBEHHO,
BO BpeMsl TOCIIUTAIN3allUM, & HE HA MOMEHT MOCTYIUICHUS B cTalioHap [4].

Tpombouutapusie unaekcel, a umenno MPV, PDW, PCT, a taxxke PLR, na
(¢oHE paBHOrO YpPOBHS TPOMOOIIMTOB, OKa3aJMCh CYIIECTBEHHO BBIIIE B TPYIIIE
narmenTos ¢ COVID-19.

MPV, kak moka3zarenb pa3Mepa TPOMOOIIMTOB, CYUTACTCS MapKepOM
PEaKTUBHOCTU TPOMOOIMTOB. bonee KpymHble TpPOMOOLUTHI € 00Jiee€ BBICOKUM
MPOTPOMOOTUYECKUM MOTEHLIHAIOM 00Jiee PEaKTHUBHBI M NPOLYLHUPYIOT OOJbllee
KOJIMYECTBO MPOTPOMOOTHYECKUX (PAKTOPOB, Takux Kak TpomOokcan A2, P-
CEJICKTUH, MHTHOUTOp TKAHEBOIO IUIA3MUHOT€HA W MpOo4YuX. TpomMOONOITHH H
MPOBOCHANUTEIbHbIE HUTOKUHBI, Takue kak IL-1, IL-6 u TNFoa, perymupyror
TpoMOomo33, a MPV sgBusercs oTpaxkeHMeM Kak MPOBOCHAIUTENbHBIX, TaK H
MPOTPOMOOTUYECKUX COCTOSIHUM, YTO BBIPAXKAETCS] B TOBBIIIEHUU OKUCIUTEIBHOTO
cTpecca, TUIEPaKTUBALMU TPOMOOLUMTOB M TOCIEAYIOUIETO 3HJOTEIUAIBHOIO
aronTo3a [5].

N3smenenuss PCT u PDW orpaxatroT He TOJNBKO YpOBEHb TPOMOOKpHUTA M
IIUPUHY pacTpeieieHus] TPOMOOIIMTOB, HO M YKa3bIBalOT Ha M3MEHEHHUE pa3Mmepa
TpoMOOIIMTOB. JlaHHbIE — TMOKa3aTeNM  YBEJIMYMBAIOTCS, KOTJAa  yBEJIMYHUBACTCS
pa3pylIeHHEe TpPOMOOLIMTOB, M CYIIECTBYIOT pa3iu4usi B pa3Mepe BHOBb
00pa30BaHHBIX MOJIOABIX HE3pENbIX TPOMOOIMTOB. BrIipaboTka TpOMOOLMTOB
YBEJIUYMBAETCS BMECTE C MX JECTPYKLUHUEH, U He3pesble TPOMOOLMTHI MOCTYNAOT B
KPOBOTOK, CIIOCOOCTBYSI TaKke 0ojiee BhIpaXKEHHOM arperalluOHHON aKTUBHOCTH [3].

PLR, Hecnmeuuduueckuidi  Mapkep,  MOPEANONaraeT  OJHOBPEMEHHOE
B3aUMOJICHCTBUE MEXKIY KOJIMYECTBOM TPOMOOLIMTOB M KOJUYECTBOM JUM(OIUTOB,
OTpaXaeT arperauuio, a TakKe CTENEeHb y4acTHUs BOCHAIMTEIBHOIO KOMIIOHEHTA CO
cropousi OWMM wu COVID-19 B arperammum  TpomOomuToB.  Taxxke,
TUTNIEPAKTUBUPOBAHHBIE TPOMOOIIMTHI HE TOJIBKO YCUIIMBAIOT aIr€3UI0 JTUM(OIIUTOB K
SHAOTENNIO0, HO TAKXKE MPEMSATCTBYIOT O00pa30BaHUIO JUMQOIUTOB W, TEM CaMbIM,
OpUBOAAT K JTUMMOIMTONECHUHN, CHWXas (YHKIMHM HWMMYHHOW CHCTEMBl U
CIOCOOCTBYS HEOJIATOMPUITHOMY IPOTHO3Y U Ucxony [6].

BbIBO/IbI

1. V namueHTOB C OCTpbIM MH(APKTOM MHUOKapAa, Pa3BUBIIMMCS Ha (oOHE
HOBOM  KOpOHaBHpPYCHOM  uHpekuuu, HabmomaeTcs  0Oojiee  BbIpaXKEHHas
arperairoHHasl akTUBHOCTh TPOMOOIIMTOB, yeM y namueHToB 6e3 COVID-19.

2. bonee BbIpaK€HHas arperalyoHHasl aKTUBHOCTb TPOMOOILIMTOB Y JIMII C
COVID-19 nabmtomaercst 3a cueT MPOBOCHAIIUTEIIBHOTO KOMIIOHEHTA, SIBJISIOIIETOCS
KaK MPOSIBJIEHUEM OCTPOro HMH(papKTa MUOKApJa, TaK U HOBOW KOPOHABUPYCHOMU
uH(pEeKImen.
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3. BolpaxkeHHasi TUnepakTUBaLUs TPOMOOIIMTOB MPUBOIUT K TUMPOIIUTOTICHUH
1 0oJiee BEIPAKEHHONH UMMYHOCYIIPECCHUH.
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