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BbBepeHue: COVID-19 naHgemusita foBeae A0 3HayMMa NpoMsiHa B YecToTaTa M MporHosata Ha OCTpus MUoKapaeH
nHpapkt (OMW) no MHAMPeKTHM 1 anpekTHU Mexanuamu. Len: [a ce oueHu BnnsHeTo Ha COVID-19 nanaemusiTa Bbpxy
yectoTata ¥ nporHosata Ha OMW. Matepuan u metoau: HanpaBuxme peTpoCneKTUBEH aHanM3 Ha MocresoBaTenHu
naumeHT ¢ OMW (STEMI n NSTEMI) npe3 gBa nepuoga — M3BbHPEAHOTO MOMOXKEHWE U efHa OT BbIIHUTE Ha NaHAeMu-
ata. CpaBHMXME pUCKOBMS UM NPOCUIT, MPOTUYAHETO Ha MHAEKCHOTO CbOMTUE, MPOBEAEHUTE N3CIeBaHNA U TeYeHne C
KOHTpOIHa rpyna oT nepuoga npean naHaemusta. Pesyntatu: [Npe3 mbpeus nepuog Bkmounxme 52 nauuentn ¢ OMU
6e3 COVID-19 nHeKums, KOUTO CpaBHUXMeE C KOHTPOMHA rpyna oT 66 naumeHTn. OT4eTOXME HamansBaHe Ha Opost npe-
AMMHO Ha naumeHTute cbe STEMI. CkoposeTe 3a TexecT Ha cbetosiHmeTo (GRACE, APACHE I, SOFA) ca poctoBepHo
no-sucokm npe3 2020 cnpsiMo npeau naHaemusTa. MoBeve nauMeHT NOCTLNBAT C NPOSIBI HA OCTPa 3acToMHa CbpaeyHa
HEAO0CTaTLYHOCT, HIMa pa3nuka B CMbpTHOCTTa. [pe3 BTopus nepuog Bkitoumxme 83 nauneHtu, 21 ot kouto ¢ COVID-19
nHoekums. OTYETOXME CUTHUUKAHTHO HapaCcTBaHe Ha 3abaBsHEeTO OT CTpaHa Ha cucTemata npy BCuYkK naumeHTu. Cko-
POBETE 33 TEXECT W U3XOLHWSAT TPONOHMH Ca [OCTOBEPHO MO-BUCOKM NMpe3 To3u nepuop. Habnioaasa ce 3Haummo yBe-
nnyaBaHe Ha BbTpebonH1YHaTa cMbPTHOCT B rpynata ¢ COVID-19 cnpsmo koHTponHata rpyna (23,8% cnpsmo 9%, p =
0,0375), BeposiTHO Nopaay yBennyeHaTa YecToTa Ha KapAnoreHHUs! LWOK W Ha HeOBXOAMMOCTTa OT anapaTHa BEHTUNaLms.
3akntouenue: o Bpeme Ha M3BLHPEHOTO MOMOXEHME OTYETOXME HamanseaHe Ha 6pos nauneHTn ¢ OMU, kakTo u no-
BMLLEHA YECTOTa Ha OCTpa 3acToMHa CbpaeYyHa HeAOCTaTbYHOCT Be3 yBennyaBaHe Ha CMbPTHOCTTA. 10 BpeMe Ha eaHa
oT BbAHUTe Ha COVID-19 nangemmsTa yctaHOBUXME LOCTOBEPHO yBeNnnyaBaHe Ha 3abaBsHeTo OT CTpaHa Ha cucTemara,
KOETO He HaaBWLIaBa NPenopbUNTENHNS MHTEPBan oT 120 MUHYTH, 1 Ha TEXECTTa Ha CbCTOSHUETO Ha BCUYKW NaLMeHTH.
Hanuuneto Ha COVID-19 nHdbekums ce CBbP3BA C yBENMYEHa BbTPEOONHMYHATA CMBPTHOCT 3a CMETKA Ha YBenu4yeHa
4eCToTa Ha KapaMOreHHMS LIOK N HeOBX0AMMOCTTa OT anapaTHa BEHTUNaLWS.
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Introduction: COVID-19 pandemic has led to a significant change in the incidence and prognosis of acute myocardial
infarction (AMI) by indirect and direct mechanisms. Aim: To assess the impact of the COVID-19 pandemic on the incidence
and prognosis of AMI. Material and methods: We performed a retrospective analysis of consecutive patients with AMI
(STEMI and NSTEMI) during two time periods — the complete lockdown in Bulgaria and one of the waves of the pandemic.
We compared patients’ risk profile, index event, investigations and treatment to a control group from the pre-pandemic
period. Results: During the first period we included 52 patients with AMI without COVID-19 and compared them to a control
group of 66 patients. We found a decrease primarily in the number of patients with STEMI. The scores for assessing disease
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severity (GRACE, APACHE I, SOFA) were higher in 2020 compared to the pre-pandemic period. More patients presented with
acute congestive heart failure, mortality was similar. During the second period we included 83 patients, 21 of them with COVID-19
infection. System delay was increased in all patients. Disease severity scores and baseline troponin were higher especially in the
COVID-19 group. In-hospital mortality was substantially higher in patients with COVID-19 compared to controls (23,8% versus 9%,
p = 0,0375), probably due to increased incidence of cardiogenic shock and need for mechanical ventilation. Conclusion: During
the complete lockdown there was a reduction in the number of patients admitted with AMI, higher incidence of acute congestive
heart failure and similar mortality. During one of the waves of the pandemic we found a significant increase in system delay, not ex-
ceeding the recommended time frame of 120 minutes, and in disease severity in all patients. Concomitant COVID-19 infection was
associated with higher in-hospital mortality due to increased incidence of cardiogenic shock and need for mechanical ventilation.
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BbBEOQEHMUE

COVID-19 naHpemusiTa, npeav3BrMkaHa OT Han-Ho-
BUSI NPEACTaBUTEN HA CEMENCTBOTO HAa KOPOHaBUpycuTe
SARS-CoV-2, gomuHupa npes nocnegHuTe rognHn o6-
LLIECTBEHMS XMBOT. ToBa JoBeae M A0 3HavvMMa nNpomsi-
Ha B YecToTaTa M NporHo3ara Ha OCTPUSA MUOKapAEeH WH-
dapkt (OMW) no MHOVPEKTHU U ANPEKTHU MEXAHU3MW.
B HayanoTo Ha naHgemMusATa B 3acerHaTuTe OgbpXKaBu ce
YCTaHOBW 3HA4YMMO HamarnsiBaHe Ha 6posa Ha xocnuTa-
nM3aummnTe 3a HAKOWU CrELUHN CbCTOSHUS, CPEea KOUTO U
OMMW. Mopo6bHn HabnoaeHns ce NosiBMxa NMbpBO 3a ce-
BepHaTa YacTt Ha Utanua n 3a CALL [1-6]. KaTo ocHoBHa
npuynHa 3a ToBa SIBMEHWE Ce MnpuemMalle CTpaxbT Ha
nauveHTUTe Aa nocewasat 6OMHUYHM 3aBEEHMS U NO-
CTbMNBaHETO MM B BOMHMLIA NO-KbCHO CMPSMO Ha4yanoTo
Ha cUMMNTOMaTMKaTa, BbB BPb3Ka C KOETO 3aKOHOMEPHO
Ce perucTpupa v noBULLIEHA YeCToTa Ha M3BbHOOMHM-
YyeH cbpaedeH apecT [7]. Hakon aBTOpM ycTaHoOBUXa
Bpb3Ka Mexay Nno-marko 3aMmbpCceHns Bb3ayX (Hamans-
BaHe Ha YUHMTE NPaxoBu YacTULM, a30THUS OMOKCUA 1
030Ha) U HamarnsBaHEeTO Ha YecToTaTta Ha XocnuTanu-
3auunTe 3a CbpaeyYHO-CbaoBM 3abonsiBaHusa [8, 9]. OT
Jpyra cTpaHa, C BpEMETO Ce HaTpyrnaxa MHOMo 4aHHU
N 3a OMPEeKTHUTE MexaHu3mu, rno konto SARS-CoV-2
npeau3BMKBa XMMNEepPCbCUPBAEMOCT U yBpexaa eHaoTe-
na, KOeTo BOAMW [0 YBENUYEH PUCK 3@ TPOMOOTUYHM YC-
noxHeHus, BkntoyntenHo OMW [10]. YcTaHoBM ce ChLUo
Taka, 4e COVID-19 nHcekumaTa BrnoLlasa nporHo3ara
Ha naumeHTute ¢ OMW 3a cmeTka Ha yBenvyeHa BbTpe-
DOONHMYHA CMBPTHOCT U YeCcToTa Ha YCrnoxHeHusTa [11,
12]. B cbLoTO BpEMe Hann4uneTo Ha aktueHa COVID-19
VHJEKUMST YECTO € NMpuynHa 3a 3abaBsiHe Ha NevYeHneTo
N OTKINOHEHMs OT BasmpaHuTe Ha Jokasatencrsa npo-
TOKONW, BKIOYMTENHO HaMarneH 4OCTbN A0 MeXaHU4Ha
penepdy3us, KOETO AOMbIHUTENHO BrOLLIaBa NPOrHo3a-
Ta [13-15]. ETo 3awo B akTyanHuTe npenopbKU UHTEP-
BEHLMOHANHOTO fevYeHne octaBa OCHOBHa penepdyau-
OHHa cTpaTterus npu nauyneHtute ¢ OMW n COVID-19
npv nunca Ha nNpoTuBonokasaHus. Nopaam npomeHn B
opraHusaumaTa Ha 6onHuyHaTa nomoly obaye u npeg-
BaputerneH Tpuax 3a COVID-19 nHdbekums ce gonycka
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INTRODUCTION

The COVID-19 pandemic, caused by the newest
member of the family Coronaviridae SARS-CoV-2,
which has dominated public life over the last few
years, has led to a significant change in the inci-
dence and prognosis of acute myocardial infarction
(AMI) by both indirect and direct mechanisms. In the
beginning of the pandemic a significant decrease in
hospitalizations for medical emergencies such as
AMI was reported in affected countries, the earliest
data being from Northern Italy and USA [1-6]. The
main reason for this observation was assumed to be
patients’ fear to visit health facilities and their admis-
sion to hospital late after symptom onset, resulting in
increased incidence of out-of-hospital cardiac arrest
[7]. Some authors reported a link between less-pol-
luted air (a reduction in fine particulate matter, nitro-
gen dioxide and ozone) and reduced rate of hospital
admissions for cardiovascular disease [8, 9]. On the
other hand, a lot of data has accumulated over time
regarding the direct mechanisms by which SARS-
CoV-2 induces hypercoagulability and endothelial
injury, both increasing the risk for thrombotic compli-
cations including AMI [10]. Concomitant COVID-19
infection in patients with AMI is also associated with
worse prognosis due to increased in-hospital mortal-
ity and higher complication rate [11, 12]. At the same
time the presence of active COVID-19 infection often
delays treatment and leads to deviations from evi-
dence-based protocols, including reduced access to
mechanical reperfusion which additionally worsens
patients’ prognosis [13-15]. That is why intervention-
al treatment remains the recommended reperfusion
strategy in current guidelines in patients with AMI
and COVID-19 in the absence of contraindications.
However, due to organizational changes in health-
care and pre-triage screening for COVID-19 infection
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3abaBsHe 0o 60 MUHYTK, KAaTo BPEMETO OT MOCTaABAHETO
Ha guarHosara o penepdysusara He OmBa Aa HagXBbp-
nsa 120 muHyTK [16, 24].

LEn

[a ce oueHun BnusHmMeTo Ha COVID-19 naHgemu-
ATa BbpXy YectoTrata u nporHosata Ha OMW npu na-
LMEHTN, XOCUTanunampaHun B IHTEH3MBHO oTAENEHNe.

MATEPMAN N METOAMU

HanpaBuxme peTpocnekTMBEH aHanu3 Ha nocne-
AOBaTernHu NauneHTn, xocnutanmanpaxdm B Otgenexune
no cneluHa kapguonorus Ha MBAJ ,HaunoHanHa kap-
avonornyHa 6onHuua“ ¢ OMU (cbe n 6e3 ST-enesauus
— STEMI n NSTEMI) npe3 aBa nepnoga — 065BeHOTO B
Penybnvka Bbnrapusa n3sbHpegHo nonoxexve (ot 13
mapT go 13 man 2020 r.) n egHa OT BbIIHUTE Ha NaH-
aemuata (ot 1 HoemBpu 2020 go 1 deBpyapn 2021
r.). Kato koHTponHa rpyna uanona3saxme nauueHTu C
OMMW, nekyBaHu npe3 nepuoga 13 mapt-13 man 2019
r., Korato Hsmalle perucrpupax crnyqyam Ha COVID-19
B CBETOBEH MalLab. [NauneHTnTe OT BTOpUst n3crnensaH
nepuog OOMbIIHUTENHO pasgenvxme Ha ABe rpynu — ¢
aKTVMBHa UNW NPEXUBAHA B paMK1MTe Ha nocnegHute 3
mMeceua COVID-19 uHdekumsa (COVID-19 nonoxuren-
H1) n 6e3 COVID-19 nHdekumna (COVID-19 otpuua-
TenHu). B npoy4BaHeTo ca BKIIOYEHN CaMo NauneHTu ¢
MUOKapaeH MHapkT, Obmxall ce atepoTpomMboTryHa
KOpoHapHa apTtepuanHa 6onect, 0GMKHOBEHO YCMOX-
HeHa ¢ pynTypa unm eposus Ha nnaka (MW tun 1). Oua-
rHo3aTta Mpu BCUYKM € MOCTaBeHa B CbOTBETCTBME C aK-
TyanHata KbM MoMeHTa aedpuHuums Ha MU v nsmnckea
HanMyne Ha NOBULLEH TPOMOHWH U MOHE eHO OT crnea-
HUTE YCINOBMS: CMMNTOMW Ha MWOKapgHa WCXemwus,
HoBU ucxemnyHu EKIM npomeHu, passutue Ha naTono-
rmyeH Q-3vbel, 06pasHu AaHHKW 3a 3aryba Ha BUTaneH
MUOKap UM HOBU CErMEHTHU HapyLIeHUs! B KUHETU-
KaTa, OTroBapsilyM Ha WMCXeMUYHa eTUonorug, wu/munu
noeHTudrLmMpaHe Ha KopoHapHa Tpombo3a Ha aHru-
orpadmsa unu aytoncus [17]. VI3knoyeHn ca naumeHTu-
Te ¢ MU Tun 2, abmkaly, ce Ha HECbOTBETCTBME MEXAY
KMCOPOOHU HYXAM U KucnopogHa goctaska, MU tun
4 n 5, cBbp3aHM C NepKyTaHHa KOpPOHapHa WHTepPBEH-
LS UM a0OPTOKOPOHapeH Bannac, KakTo u eMbonuyeH
WHapkT. 3a naumeHTnTe cbc STEMI ca nsumcnexu
nokasarenure ,3abaBsHe Ha naumeHTa” — BpeMeTo oT
Ha4yanoTo Ha onfakBaHUsATa 4O NPUeMaHeTo B OONHU-
uara, un ,3abaBsHe Ha cuctemaTta’ — BpPEMETO OT Npw-
€MaHeToO [0 WHBa3UBHOTO u3crneaBaHe. JleueHneTo B
pamMkuTe Ha GONHUYHUSA NPEeCTon e NPOBEAEHO Chrnac-
HO YTBbpAEHUTE NPOTOKONM B OOMHMYHOTO 3aBefeHue,
KOUTO ca GasnpaHM Ha CbBPEMEHHUTE MPEnopbKM 3a
nedeHne Ha STEMI n NSTEMI [18, 19]. MNpoTokonbT

a delay up to 60 minutes is acceptable but time from
diagnosis to reperfusion therapy should not exceed
120 minutes [16, 24].

AIM

To assess the impact of the COVID-19 pandemic
on the incidence and prognosis of AMI in patients ad-
mitted to Intensive care unit.

MATERIAL AND METHODS

We performed a retrospective analysis of con-
secutive patients admitted to Intensive Cardiac Care
Unit of National Heart Hospital with acute ST-ele-
vation and non-ST-elevation myocardial infarction
(STEMI and NSTEMI) during two time periods — the
complete lockdown in Bulgaria (from March 13 to
May 13, 2020) and one of the waves of the pandem-
ic (from November 1 to February 1, 2021). As a con-
trol group we used patients with AMI, admitted from
March 13 to May 13, 2019, when there was no record-
ed case of COVID-19 worldwide. The patients from
the second time period were additionally stratified
according to their COVID-19 status — with active or
recent (within the last 3 months) COVID-19 infection
(COVID-19 positive) and without COVID-19 infection
(COVID-19 negative). Our study included only pa-
tients with AMI caused by atherothrombotic coronary
artery disease and precipitated by plaque rupture or
erosion (type 1 MI). In all patients the diagnosis was
established in accordance with the current definition
of AMI and required presence of elevated troponin
values and at least one of the following: symptoms of
myocardial ischemia, new ischemic ECG changes,
development of pathological Q-waves, imaging evi-
dence of new loss of viable myocardium or new re-
gional wall motion abnormalities in a pattern consis-
tent with an ischemic etiology, and/or identification
of a coronary thrombus by angiography or autopsy
[17]. Patients with type 2 MI caused by mismatch be-
tween oxygen supply and demand, type 4 and 5 Mls
associated with percutaneous coronary intervention
or coronary artery bypass grafting and embolic AMI
were excluded. For patients presenting with STEMI,
we calculated “patient delay” defined as time from
symptom onset to hospital admission, and “system
delay” defined as time from hospital admission to
coronary angiography. Treatment during the hospi-
tal stay was carried out according to the established
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npy NpMeMaHeTo BKMK4YBa CHEMaHe Ha aHamMHesa U
cTaTyc, KakTo M MpoBexaaHe Ha Habop OT 3agbinku-
TenHu nabopaTtopHN U MHCTPYMEHTarHW n3cnensaHus
(EKTI" n TpaHcTopakanHa exokapguorpadus). Bpeme-
BaTa pamKa 3a Haco4BaHe 3a WHBA3WMBHO M3crefBaHe
(cenekTnBHa KopoHapHa aHruorpadusi, CKAIN) cbe unu
©e3 nocneBalLo MHTEPBEHLIMOHAMHO feYeHne (nepky-
TaHHa KopoHapHa nHTepseHuus, MNMKN) ce onpegens ot
nekyBalusa nekap B 3aBMCUMOCT OT TuMa OCTbP KO-
pPOHapeH CMHAPOM M PUCKOBMS NPOdUIT Ha NayneHTa.
Mpn STEMI npoTokonbT npedpwxaa nNpoBexgaHe Ha
cnewHa CKAT n MKW. Mpn NSTEMI npu BCcrYkM naum-
€HTW ce 3anoyBa onTMManHa MeguKaMeHTO3Ha Tepa-
nusi, cnef koeto Ha 6a3arta Ha HanNMYMeTo unu nuncara
Ha KpUTEepuM 3a BUCOK PUCK NaUMEHTUTE ce Haco4vsar
3a CKATI n MKW B pamknTe Ha 2 Yaca (He3abaBHa WH-
Ba3MBHa cTpaTerus) unu 24 vaca (paHHa WHBa3nBHa
ctpaterus) [18, 19]. N36opbT Ha aHTMarperaHT ce npa-
BW OT Npuemallnst Kapauoror, KaTo ce B3emaTt npeg-
BN, MeXOYHapoaHUTE NPenopbKA U NHOAUBUAYANHUTE
XapaKTEPUCTUKN Ha BCEKM NALUEHT, BKM. HANMYMETO Ha
npoTMBONoOKa3aHnsa. N36opbT Ha METOA 3a peBackyna-
pu3aumns ce npaBu cried NpoBexaaHe Ha AMarHOCTWY-
Ha CKAI — npu Hannyne Ha MHOrOKITOHOBa KOPOHapHa
fonect, xeMOANHAMWUYHO 3HAYMMK KNamHu nes3un unm
MEXaHWYHW YCIOXHEHUSA MauMeHTbT ce obcbxaa oT
heart team, B KOWTO y4yacTBaT CbLUO MHTEPBEHLIMOHA-
NeH Kapamornor 1 kapguoxmpypr. MNMpu BCUYKK NauneHTn
ca naumcnenmn ckoposete GRACE, CRUSADE, SAPS
II, APACHE Il n SOFA uype3 yeb 6a3vpaHu kankynato-
pu. MNpn nauMeHTUTE OT MbPBUS NEpUoL Npean npu-
€MaHeTO NpW BCUYKM € HanpaBeH MMYHOSOrM4YeH TecT
3a aHtutena IgM n IgG cpewy SARS-CoV-2. lpes
BTOpPUSA Nepuoa Npu BCUYKM MaUMEHTU € u3crnenBaH
aHTWUreHeH TECT, a NpW HAKOM N UMYHOMOIMYEH TeCT 3a
aHTuTena IgM n IgG cpewwy SARS-CoV-2. Mpu Hanu-
yMe Ha KIIMHWYHA CyCcrnekuus Wiy 3a NoTBbpXaaBaHe
Ha guarHosarta v npes gBaTa nepuoga e ma3crnegBaH u
PCR TecT oT HasoapuHreaneH cMu1B.

3a cratnctnyecka obpaboTka Ha gaHHUTE € u3-
nonssaHa nporpamata SPSS Bepcus 19.0 (IBM, USA).
3a oueHka Ha chopmaTta Ha pasnpeneneHneTo e nons-
BaH metoabT Ha Konmoropos-CmupHOB. B 3aBucu-
MOCT Ha pasnpegeneHneTo Ha KONM4eCcTBEeHUTE MNpo-
MEHMMBU pe3ynTaTtuTe ca NpeacTaBeHn kaTo cpeaHa
CTOMHOCT * CTaHOApTHO OTKIOHEHWE Unu MeamaHa u
WHTEpKBapTUIIEH 0b6xBart. KateropumHuTe NpoMeHnnem
ca npeacTaBeHn kato abcontoTeH 6pori U OTHOCUTENEH
a9an (%). 3a cpaBHsABaHe Ha cpegHu CToMHOCTU/Meau-
aHa npu HecBbp3aHW M3BadkU ca M3Mon3BaHu t-Tect
N TecT Ha MaH-YUTHKU, B 3aBUCMMOCT OT dhopmaTta Ha
pasnpegenexveTo. /1saBogute ca HanpaeeHu Npu OBYC-
TpaHHa KpUTMYHa obnacT. 3a CTaTUCTUYECKU 3HAYUMU
ce npuemart cTonmHocTu Ha p < 0,05, T.e. JONYCTUMOTO
HMBO Ha rpewlka ot | poag e 5%.

hospital algorithms which are based on current
guidelines for management of STEMI and NSTEMI
[18, 19]. The algorithm on admission includes med-
ical history, physical status and a number of labo-
ratory and instrumental examinations such as ECG
and echocardiography. The time frame for referral for
invasive coronary angiography (ICA) with or without
interventional treatment (percutaneous coronary in-
tervention, PCI) is determined by the attending cardi-
ologist depending on the type of acute coronary syn-
drome and the risk profile. According to the algorithm
patients with STEMI should proceed to emergency
ICA and PCI. In case of NSTEMI optimal medical
therapy is initiated in all patients and depending on
the presence of high-risk criteria they undergo ICA
and PCI within 2 (immediate invasive strategy) or 24
hours (early invasive strategy) [18, 19]. The choice
of second antiplatelet agent is left to the discretion
of the attending cardiologist taking into account the
available evidence and certain patient characteris-
tics including the presence of contraindications. The
type of revascularization method is chosen after the
ICA — in case of multivessel disease, significant val-
vular lesions or mechanical complications the deci-
sion is made by a heart team which also includes an
interventional cardiologist and a cardiac surgeon. In
all patients GRACE, CRUSADE, SAPS Il, APACHE
Il and SOFA scores were calculated by using web-
based calculators. All patients from the first period
were tested for SARS-CoV-2 IgM and IgG antibod-
ies before admission. During the second period all
patients underwent rapid antigen testing for SARS-
CoV-2 and some of them were also tested for IgM
and IgG antibodies. In suspected cases of COVID-19
and for confirming the diagnosis nasopharyngeal
swab PCR testing was performed.

Statistical analysis was performed with SPSS
version 19.0 statistic software package (IBM, USA).
The Kolmogorov-Smirnov test was used to check
if data was normally distributed. Depending on the
distribution of the quantitative variables the results
are presented as mean * standard deviation or me-
dian and interquartile range. Categorical variables
are presented as absolute numbers and percentag-
es (%). Mean/median values were compared by in-
dependent samples T-test and Mann-Whitney test,
depending on the shape of distribution. All reported
P-values are two-tailed. A P-value less than 0,05 was
considered significant.
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PE3YNTATH

B aHanusa ca BknoveHn 52-ma nocnegoBaTenHu
nauneHtn ¢ OMU ot nbpBus nscneasaH nepuos (0bs-
BEHOTO M3BbHPEAHO nonoxexue ot 13 mapt go 13 man
2020 r.) n 83-ma mauMeHTn OT BTOpMS nepuog (egHa
OT BbIIHUTE Ha naHgemuata ot 1 Hoemepu 2020 o 1
depyapu 2021 r.). Te ca cpaBHEHU C KOHTPOSHA rpy-
na ot 66 naumneHtn ¢ OMW, nekyBaHu npe3 nepuoaa
13 mapT1-13 man 2019 r., koraTo HAMaLle pernctTpmpaH
cnydan Ha COVID-19. lMpu HUTO eguH NaumeHT npes
nbpBua nNepuog He Oelue ycTaHOBeHa MHMpeKUNst CbC
SARS-CoV-2, a npes BTopus — npu 21 nayneHTn, Kou-
TO Ca aHanuaupaHu KaTo oTAaenHa noarpyna.

Mpe3 2020 r. 0bwmaT 6pon Ha naumeHTuTe ¢ OMU
Hamansiea ¢ 21% cnpsmo 2019 r. CbLueBpeMeHHO ce
npomeHs cboTHoweHneto STEMI/NSTEMI, kato Ha-
MarneHneTo e 3a cMeTka Ha nauneHtTute cbc STEMI
(-32%), a Tean ¢ NSTEMI ce yBenuuyaat cbC 71%.
CpaBHeEHNE MeXOy HSKOM OCHOBHU XapaKTEpPUCTUKK
Ha NauMeHTUTe U MHOEKCHaTa MM XocnuTanu3auus e
npegcrtaBeHo B Tabnuua 1.

Kakto e BugHo ot Tabn. 1, He ce ycTaHOBsIBa 3Ha-
YMMa pasnuka no OTHOLLEHWE Ha PUCKOBMS Npodun u
npuapyxasawute 3abonsisaHus. [NpoMeHnmMBUTE, Yn-
WTO pasnuku Mexay ABeTe rpynu gocTuraTt cTaTucTu-
yecka 3HaA4YMMOCT, Ca CKOPOBETe, MOKa3BaLlM TeXecT-
Ta Ha CbCTOAHMETO Ha noctbnunute 6onHn — GRACE
(144 + 48 cnpsimo 121 + 37, p < 0,002), APACHE 11 [12
(IQR 5) cnpsimo 7 (IQR 5), p = 0,0001] n SOFA[3 (IQR
6) cnpamo 1 (IQR 1), p = 0,0001], kato cTonHOCTUTE
MM ca JOCTOBEPHO no-Bucokm npes 2020 r. Habniogasa
Ce 1 3Ha4yMMa pasfnvka B NponopumsaTa Ha nauueHTuTe
C MpOSIBU Ha OCTpa 3acToMHa CbpAeyHa HegocTaTbu-
HocT npu noctbneaHeTo. MauyuneHTtute ¢ Killip knacose
Il n Il ca goctoBepHo noseye npes3 2020 r. (CbOTBET-
Ho 19 cnpsamo 6%, p = 0,0314 n 11 cnpsmo 2%, p =
0,0427). Toa HabniogeHne ce nogkpensa n OT 4OCTO-
BEpHO Mno-yectaTta ynotpeba Ha OpPMMKOB OMYpPETUK
npu koxoptata ot 2020 r. — 48 cnpsamo 38%, p = 0,048.
Mpy naumeHTUTe, KOUTO MOCTBNBAT B KapauMOreHeH
LLOK MM pa3BmBaT TakbB KaTo ycroxHeHne Ha OMU B
paMKuMTe Ha xocnuTanu3auusita, CbLo ce Habnogasa
TeHAeHuus 3a no-sucoka vectota npes 2020 r., KosaTo
He JocTura ctaTUCTMYecKka 3HA4YMMOCT, BEPOSATHO MO-
pagu mankus obem Ha nssagkata. CbLuata TeHOeHUMSA
O4YaKBaHO Ce YCTaHOBsIBA M MO OTHOLLEHME Ha ynoTpe-
fata Ha kaTexonamuHu B Tasu nogrpyna. Hanuvue e
TEHOEHUMS 3a yBenuyaBaHe Ha UCXEMWYHOTO Bpeme
3a cMeTKa Ha 3abaBsiHeTO Ha nauueHta — meguaHa 4
cpeLyy 7 yaca, HO Tasu pasnuka CbLLO He AocTura cta-
TUCTUYECKa 3HAYMMOCT, HAMa pasnvka B 3abaBsHETO
OT CTpaHa Ha cuctemaTta. Hama pasnuka BbB opakLum-
ATa Ha M3TNackBaHe M3XOQHO, KaKTO U B CTOMHOCTUTE
Ha BUCOKOYYBCTBUTENHWS TPOMOHMH. He ce ycTaHoBM

RESULTS

We included a total of 52 consecutive patients pre-
senting with AMI during the first period (the complete
lockdown from March 13 to May 13, 2020) and 83 pa-
tients during the second period (one of the waves of
the pandemic from November 1 to February 1, 2021).
The two groups were compared to a control group of
66 patients with AMI admitted between March 13 and
May 13, 2019, when there was no recorded case of
COVID-19 worldwide. None of the patients from the
first period had concomitant COVID-19 infection,
whereas 21 patients from the second period were di-
agnosed with COVID-19 and were analyzed as a sep-
arate subgroup.

In 2020 the total number of patients presenting with
AMI decreased by 21% compared to 2019. The ratio
STEMI/NSTEMI also decreased — the proportion of
STEMI patients decreased by 32% and the proportion
of NSTEMI patients increased by 71%. A comparison
between patient characteristics and their index hospi-
talization is presented in table 1.

As shown in table 1, no significant difference was
found in patients’ risk profile and comorbidities. The
scores for assessing disease severity were substan-
tially higher in 2020 compared to 2019 — GRACE
(144 + 48 versus 121 + 37, p < 0,002), APACHE I
(12 (IQR 5) versus 7 (IQR 5), p = 0,0001) and SOFA
(3 (IQR 6) versus 1 (IQR 1), p = 0,0001). There were
also more patients with signs of acute congestive
heart failure at admission (Killip class Il and Ill) in
2020 compared to 2019 (19 versus 6%, p = 0,0314
and 11 versus 2%, p = 0,0427 respectively). This
observation is supported by the significantly more
frequent use of loop diuretics in the 2020 cohort —
48 versus 38%, p = 0,048. Cardiogenic shock at
admission or as a complication during the hospital
stay tended to be more frequent in 2020, but without
achieving statistical significance probably because
of the small sample size. As expected, the same
trend was observed for the use of catecholamines
in this subgroup. There was also a trend towards in-
creased ischemic time due to increased patient de-
lay — 4 versus 7 hours, but this difference failed to
reach statistical significance. No difference in system
delay was found. There was also no significant differ-
ence in baseline ejection fraction and high-sensitive
troponin values, as well as in mortality. Regarding



BnunsHne Ha COVID-19 naHgemusTa BbpXy YecTtoTara...

55

CTaTUCTMYECKN 3Ha4YvMMa pasfnunka B CMbPTHOCTTa B
aseTe rpynu. He yctaHoBMXMe pasnuka u no oTHoLle-
H/e 3acAraHeTo Ha TpUTe OCHOBHWM KOPOHapHW apTe-
pun (LAD, LCx n RCA) n cbOTBETHUTE MM KITOHOBE.
Hanuue e TeHgeHUMA 3a yBenumyaBaHe Ha MEXaHNYHW-
Te YCIOXHEHUS, KOATO HE AOCTUra CUTHUPUKAHTHOCT.

3a BTOpPUA M3cneasaH nepuop 6onHuTe ca aHa-
nu3npaHu B TPW rpynu — KOHTpornHa rpyna ot 2019 r.,
COVID-19 nonoxutenHn n COVID-19 otpuuartenHu.
W B TpuTe nscneasaHu rpynu ce Habniogasa no-BMCOK
oTHocuTeneH asn Ha STEMI cnpamo NSTEMI. Cpas-
HEHWe MexXay HSKOM OCHOBHW XapaKTepuCTUKM Ha na-
LUMEeHTUTE 1 MHOEKCHaTa MM xocnutanusaums e npea-
cTaBeHo B Tabnuvua 2.

the infarct-related artery we didn’'t observe any dif-
ference in the involvement of LAD, LCx and RCA and
their branches. There was a trend towards increased
incidence of mechanical complications in 2020 not
reaching statistical significance.

The patients from the second time period were
divided into COVID-19 positive and COVID-19
negative group and were compared to a control
group from 2019. In all three groups the proportion
of patients with STEMI was higher compared to
NSTEMI. A comparison between patient character-
istics and their index hospitalization is presented
in table 2.

Tabnuua 1. CpaBHeHue Ha nauneHTuTe ¢ OMW, xocnutanuanpaxu npes 2019 n 2020 roguHa

Table 1. Comparison between patients with AMI admitted in 2019 and 2020

2019 2020 p
Bpou naumneHTn Number of patients 66 52 -
Bua vHdapkT: Type of AMI:
— STEMI (n, %) — STEMI (n, %) 59 (89%) 40 (77%) NS
— NSTEMI (n, %) — NSTEMI (n, %) 7 (11%) 12 (23%)
CwmbpTHOCT (N, %) Mortality (n, %) 6 (9%) 3 (6%) NS
Bb3pacT (roamHun) Age (years) 64 + 11 66 +13 NS
XKenckun non (n, %) Female gender (n, %) 19 (29%) 21 (40%) NS
PuckoBu chaktopu n npuapyxasawm 3a6onsiBaHus // Risk factors and co-morbidities
ApTepuanHa xunepToHus Hypertension 55 (83%) 44 (85%) NS
3axapeH gnaber: Diabetes:
— W3BECTeH — pre-existing 20 (30%) 17 (33%) NS
— HOBOOTKPUT — newly diagnosed 3 (5%) 7 (14%)
Oucnunuaemuns Dyslipidemia 60 (91%) 42 (81%) NS
TioTroHOMYyLLEHE: Smoking status:
— HacTosAWM nyLwaym — current smoker 36 (55%) 28 (54%) NS
— 6uBLWK Nywaun — ex-smoker 4 (6%) 6 (12%)
MaBectHa MIBC History of coronary artery disease 16 (24%) 9 (17%) NS
M3BectHa CH History of heart failure 9 (14%) 4 (8%) NS
MpencbpaHoO MbXAeHe Atrial fibrillation 5 (8%) 6 (12%) NS
Mo3sbyHo-cbaoBa Gonect Cerebrovascular disease 3 (5%) 6 (12%) NS
XpoHunyHa o06cTpykTBHa 6enoapobHa Qhronlc obstructive pulmonary 9 (9%) 3 (6%) NS
6onect disease
WHpekcHa xocnuTtanu3auus // Index hospitalization
33::)3"“9 Ha nauenTa (sa STEMI, 4a- | b et delay (STEMI only, hours)* 4 (1QR 14) 7 (IQR 16) NS
Sa6aB;|H*e Ha cuctemarta (3a STEMI, System tielay (STEMI only, 60 (IQR 50) 60 (IQR 42,5) NS
MUHYTN) minutes)
BonHunyeH npectoni (aHw) Hospital stay (days) 6+5 6+3 NS
Killip knac npy nocTbnBaHETO: Killip class on admission: (< 0.002)
-1 -1 59 (89%) 31 (60%) 0.0004
=l =1 4 (6%) 10 (19%) 0.0314
=1 -1 1(2%) 6 (11%) 0.0427
e\ e\ 2 (3%) 5(10%) 0.1170
LLIoKOB UHAEKC Shock index (heart rate/systolic 0.5 (0,2) 0,6 (0.2) NS
blood pressure)
GRACE (Toukn) GRACE (points) 121+ 37 144 + 48 < 0.002
CRUSADE (Toukn)* CRUSADE (points)* 31 (IQR 24) 32 (IQR 22) NS
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SAPS Il (Toukm)* SAPS Il (points)* 23 (IQR 15) 21 (IGR 15) NS
APACHE Il (Toukn)* APACHE Il (points)* 7 (IQR 5) 12 (IQR 5) 0.0001
SOFA (Touku)* SOFA (points)* 1(IQR 1) 3 (IQR 6) 0.0001
CKAT (%) Invasive coronary angiography (%) 97% 98% NS
MKV (%) Percutaqeouso coronary 89% 87% NS
intervention (%)
TapreteH cba (%): Infarct-related artery (%):
— LAD u knoHoBe — LAD and branches 39% 33% NS
— LCx n knoHoBe — LCx and branches 17% 17%
— RCA 1 knoHoBe — RCA and branches 29% 36%
— Apyr/noBeve OT eguH — other/more than one target vessel 11% 12%
— Heu3BecTeH — unknown 4% 2%
BbTpe6onHuyHm ycnoxHeHus /| Complications
KapavoreHeH Lok Cardiogenic shock 8 (12%) 11 (21%) NS
KamepHa Taxukapgusi/kamepHo mbxaeHe | Ventricular tachycardia/fibrillation 15 (23%) 10 (19%) NS
[MpoBogHW HapyLLeHUst Conduction disturbances 15 (23%) 12 (23%) NS
Mechanical complications —
MexaHnyHu ycnoxHenus — VSD/ pyntypa )
Ha cBobogHaTta cTeHa Ha J1K Ventr_lcular septal defect/Left 0 (0%) 2 (4%) NS
ventricular free wall rupture
AnapaTHa BeHTunaums Mechanical ventilation 7 (11%) 4 (8%) NS
WHTpaaopTHa 6anoHHa nomna Intraaortic balloon pump 2 (3%) 0 NS
WHcTpymeHTanHu u nabopatopHu uscneaBaHus // Instrumental and laboratory examinations
Left ventricular ejection fraction at
0, *
®pakuymns Ha nsTnackesaHe nsxoaHo (%) baseline (%)* 49 (IQR 15) 43 (IQR 15) NS
> i i i > i
MmzpanHa peryprutaums = 2 n3xogHo Mltgal regurgitation = 2 at baseline 18 (27%) 12 (23%) NS
(n, %) (n, %)
ag%ﬁ?ngCTBMTeneH TPOMOHYH | High-sensitive troponin | (hsTnl)*#
— waxoaeH(ng/l) - bzzi“\;‘;ég%ﬂ) " 367 (IQR 2386) 455 (IQR 2699) NS
— makcumaneH(ng/l) P 9 24729 (IQR 24467) | 15975 (IQR 24735)
CRP* (mg/l) CRP* (mg/l) 2,5 (IQR 10,4) 6,5 (IQR 14,1) NS
MmomepynHa duntpaumsa (MDRD) Glomerular filtration rate (MDRD)
—un3xogHa (ml/min/1,73 m?) — baseline (ml/min/1,73 m?) 69 + 20 66 + 22 NS
— MuHMManHa (ml/min/1,73 m?2) — lowest value (ml/min/1,73 m?2) 66 * 21 62 + 22
KpbBHa 3axap (mmol/l) Blood glucose (mmol/l) 8,7+43 9,75 NS
Xemorno6uH (g/l) Hemoglobin (g/l) 146,4 £ 15,7 146,6 + 23,9 NS
Neskouutn (G/1) White blood cells (G/l) 11,34 11,441 NS
MepunkameHTOo3Ha Tepanus // Drug therapy
AueTuncanMuunoBa KucenvHa Acetylsalicylic acid 66 (100%) 51 (98%) NS
Btopu aHTHarperaHt Second antiplatelet agent
— knonugorpen — clopidogrel 42 (64%) 35 (67%) NS
— TUKarpenop — ticagrelor 22 (33%) 12 (23%)
CratuH Statin 66 (100%) 51 (98%) NS
ACE nHxv6uTop/APB ACE-inhibitor/angiotensin-receptor 49 (74%) 40 (77%) NS
blocker
MPA Mlneralqcortlcmd receptor 15 (23%) 17 (33%) NS
antagonist
Beta-6rnokep Beta-blocker 57 (86%) 45 (87%) NS
BpumkoB anypetuk Loop diuretic 20 (30%) 25 (48%) 0.048
KatexonamuHm Catecholamines 10 (15%) 12 (23%) NS
AHTUAPUTMUK Antiarrhythmic drugs 24 (36%) 13 (25%) NS
AHTUOMOTHMK Antibiotic 25 (38%) 19 (37%) NS

* = MeguaHa; # = pedepeHTHU cToHocTH A0 51,4 ng/l npu xeHn n go 76,2 ng/l npu mbxe (99th perc)

* = median; # = reference values up to 51,4 ng/l in females and 76,2 ng/l in males (99th perc)
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Tabnuua 2. CpaBHeHue Ha 3 rpynu naumeHT ¢ OMU - rpyna 1 (2019 r) u rpynute COVID-19 (+) (rpyna 2) u COVID-19 (-)
(rpyna 3) ot 2020-2021 r (P1 — cpaBHeHue mexay rpyna 2019 r u COVID-19 (-) rpyna, P2 — cpaBHeHue mexay rpyna 2019
r u COVID-19 (+) rpyna, P3 -cpaBHeHue mexay COVID-19 (+) u COVID-19 (-) rpyna)

Table 2. Comparison between 3 groups of patients with AMI — group 1 (2019) and groups COVID-19 (+) and COVID-19 (-)
(2020-2021) (P1 — comparison between 2019 group and group COVID-19 (-), P2 — comparison between 2019 group and
group COVID-19 (+), P3 — comparison between COVID-19 (+) and COVID-19 (-) group)

MEepHO MbXOeHe

fibrillation

Ipynu nauuneHTu // Patient groups P value

. Mpyna 1 lpyna 2 lpyna 3 P1 P2 P3

Bapuabunky Variable Gprzup 1 Gr:zup 2 Gr:zup 1 Gr.1vs.| Gr.1vs. | Gr.2.
2019 r. COVID-19 (+) | COVID-19(-) | Gr.3 Gr.2 |vs.Gr.3
Bpon nauneHTn Number of patients 66 21 62 - - -
Bua nHdpapkT Type of AMI
— STEMI (n, %) — STEMI (n, %) 59 (89%) 16 (76,2%) 50 (80,6%) NS NS NS
— NSTEMI (n, %) — NSTEMI (n, %) 7 (11%) 5(23.8%) 12 (19,4%)
CwmbpTHOCT (N, %) Mortality (n, %) 6 (9%) 5 (23,8%) 6 (9,68%) NS 0,0375 | 0,0545
Bw3pacT (roguHn) Age (years) 64 + 11 66 + 12 65+ 11 NS NS NS
XKeHcku non (n, %) Female gender (n, %) 19 (29%) 6 (28,6%) 18 (29%) NS NS NS
PuckoBu chaktopu u npuapyxasawm 3a6onsisaHus // Risk factors and co-morbidities
ApTepuarnHa XunepToHms Hypertension 55 (83%) 17 (81%) 57 (91,9%) NS NS NS
3axapeH gnabet Diabetes
— U3BECTEH — pre-existing 20 (30%) 8 (38.1%) 25 (40.3%) NS NS NS
— HOBOOTKPUT — newly diagnosed 3 (5%) 1(4.8%) 6 (9,7%) NS NS NS
Hucnunuaemuns Dyslipidemia 60 (91%) 21 (100%) 56 (90,3%) NS NS NS
TioToHOMYyLLEHE Smoking status
— HacToAWM NnyLaym — current smoker 36 (55%) 5 (23.8%) 29 (46,8%) NS NS NS
— OuBLIM NyLIa4un — ex-smoker 4 (6%) 1(4,8%) 6 (9,7%)
AHamHesa 3a KAB History of CAD 16 (24%) 4 (19%) 14 (22,6%) NS NS NS
AHamHesa 3a CH History of HF 9 (14%) 0 (0%) 3 (4.8%) 0,04 0,04 NS
MpeacbpaHo MbXaeHe Atrial fibrillation 5 (8%) 0 (0%) 3 (4,8%) NS NS NS
MCBb Cerebrovascular disease 3 (5%) 3 (14,3%) 10 (16,1%) 0,02 0,08 NS
XObb COPD 9 (9%) 1(4,8%) 7 (11,3%) NS NS NS
WUHpekcHa xocnuTtanu3auus // Index hospitalization
MpuweTtn cnep 12-nsa vac ot Admission = 12 hours after
H:qanom H.'?STEMI STEMI onset 36% 25% 28% NS NS NS
3abaBsiHe Ha cucTemata (3a | System delay (STEMI, 60 90 100
STEMI, muryTi)* ( m)i/nutes)* 2 (IQR525) | (IQR95) | (1QR71.25) | 20002 | 0.03 NS
BonHuuyeH npecton (gHwW) Hospital stay (days) 65 9+6 6+3 NS 0,0126 | 0,0018
Killip knac npu noctbneareTo | Killip class on admission
-1 -1 59 (89%) 9 (42,9%) 41 (66,1%) 0,011 | <0,0001 0,04
=1 =1l 4 (6%) 6 (28,6%) 10 (16,1%) 0,04 0,006 NS
=1 =1l 1(2%) 3(14,3%) 5(8,1%) 0,05 0,013 NS
-1V -1V 2 (3%) 3 (14,3%) 6 (9,7%) 0,05 0,03 NS
LLlokoB nHaeKc Shock index 0,5(%0,2) 0,7 (+0,1) 0,6 (+£0,2) NS NS NS
GRACE (Toukm) GRACE (points) 121 £ 37 133+ 34 122 + 36 NS NS NS
CRUSADE (To4kw) CRUSADE (points) 32+15 32+10 38 +23 NS NS NS
SAPS Il (Tou4kn)* SAPS Il (points)* 23 (IQR 15) 39 (IQR 4) 28 (IQR 1) 0,005 0,0001 0,0001
APACHE Il (Toukn)* APACHE Il (points)* 12 (IQR 5) 18 (IQR 1) 15 (IQR 0,5) | 0,0001 | 0,0001 0,0001
SOFA (Touku)* SOFA (points)* 3 (IQR 6) 10 (IQR 1) 8 (IQR0,2) | 0,0001 | 0,0001 0,0001
CKAT (%) ICA (%) 64 (97%) 21 (100%) 61 (98,4%) NS NS NS
MK (%) PCI (%) 59 (89%) 16 (76,2%) 51 (82,3%) NS 0,07 NS
TapreTeH cba (%): Infarct-related artery (%):
— LAD u knoHoBe — LAD and branches 39% 24% 35%
— LCX u knoHoBe — LCx and branches 17% 19% 13%
— RCA u knoHoBse — RCA and branches 29% 29% 29% NS NS NS
— apyr/> 1 cbg — other/ more than one 11% 24% 18%
— Hen3BeCTeH — unknown 4% 5% 5%
YcnoxHeHus B xopga Ha MU // Complications

KapanoreHeH Lok Cardiogenic shock 8 (12%) 6 (28,6%) 9 (14,5%) NS 0,04 0,07
KamepHa Taxukapausi/ ka- Ventricular tachycardia/ 15 (23%) 3 (14,3%) 8 (12,9%) NS NS NS




58

E. Jumumposa, E. TpeHdagpurnosa, C. Hameesa u dp.

MpoabmkeHune Ha Tabn. 2 / Continuation of table 2

[MpoBoAHW HapyLLeHus Conduction disturbances 15 (23%) 5(23,8%) 16 (25,8%) NS NS NS
MexaHW4HM yCroXHEeHNs! Mechanical complications 0 (%) 0 (0%) 1(1,6%) NS NS NS
AnapaTHa BeHTunaums Mechanical ventilation 7 (11%) 7 (33,3%) 3 (4,8%) NS 0,009 0,0004
IABP IABP 2 (3%) 1(4,8%) 0 (0%) NS NS NS
WHcTpymeHTanHu n nabopatopHu uscneasaHus // Instrumental and laboratory examinations
®U naxopHo (%)* LVEF baseline (%)* 49 (IQR 15) |47,7 (IQR 2,7) | 44,4 (IQR1,2) | 0,009 NS <0,0001
MwuTpanHa peryprutaums = 2 Mitrall regurgitation = 2 at 18 (27%) 4(19,1%) 15 (24,1%) NS NS NS
CT. U3XOOHO baseline
hsTnl*# hsTnl*#
— waxopen _ baseline ( QF‘:’%%) ( Q5R3g1770) ( Q‘SJ(?%) 0,0001 | 0,0001 | 0,0006
24729 18628 17279
— MakcumarneH — peak value (IQR 24467) (IQR 3237) (IQR 1443) NS NS NS
CRP usxogHo* CRP at baseline* 2.5 63 28 0,0001 | 0,0001 0,0001
(IQR 10,4) (IQR 20,6) (IQR 8,4) ’ ’ ’
eGFR (ml/min/1,73m?) eGFR (ml/min/1,73m?)
— n3xoaHa — baseline 69 + 20 63 £ 27 65 + 26 NS NS NS
— MUHMMarHa — lowest value 66 + 21 55+ 28 61+25 NS 0,03 NS
KpbBHa 3axap Blood glucose 8,7+43 9,1+27 10,1 +6,1 NS NS NS
Xemorno6uH Hemoglobin 146 + 16 142 £ 24 147 £ 20 NS NS NS
JeBkounTn White blood cells 11,3+4,0 10,8+ 4 11,1+3,9 NS NS NS
MeaukameHTO3Ha Tepanusi No BpeMe Ha 6onHu4YHUsA npectoi // Drug therapy
ﬁ‘;‘s;“”ca”"'”””o'aa K1Ce | Acetylsalicylic acid 66 (100%) | 21(100%) | 60(96,8%) | NS NS NS
BTopu aHTnarperaHT Second antiplatelet agent
— Kknonvgorpen — clopidogrel 42 (64%) 14 (66,7%) 29 (46,8%) 0,03 NS 0,06
— TUKarpenop — ticagrelor 22 (33%) 3 (14,3%) 7 (11,3%) NS NS NS
— npasyrpen — prasugrel 0 (0%) 3 (14,3%) 18 (29,0%) NS NS NS
CratuH Statin 66 (100%) 21 (100%) 58 (93,5%) NS NS NS
ACE nHxnbutop/APB ACE-inhibitor/ARB 49 (74%) 12 (57,1%) 40 (64,5%) NS 0,07 NS
MPA MRA 15 (23%) 5(23,8%) 17 (27,4%) NS NS NS
Beta-6rnokep Beta-bloker 57 (86%) 14 (66,7%) 47 (75,8%) NS 0,03 NS
BpumkoB anypetumk Loop diuretic 20 (30%) 9 (42,9%) 22 (35,5%) NS NS NS
KatexonamuHu Catecholamines 10 (15%) 6 (28,6%) 12 (19,4%) NS 0,08 NS
AHTNAPUTMUK Antiarrhythmic drugs 24 (36%) 7 (33,3%) 12 (19,4%) 0,02 NS NS
AHTUGUOTUK Antibiotic 25 (38%) 19(90,5%) 27 (43,5%) NS 0,0001 0,0002

* = MegmaHa; # = pedepeHTHU cToHocTH Ao 51,4 ng/l npuw xenn n go 76,2 ng/l npu mbxe (99th perc)

* = median; # = reference values up to 51,4 ng/l in females and 76,2 ng/l in males (99th perc)

YcTaHOBMXME CUTHUMKAHTHO MO-BMCOKa YecToTa-
Ta Ha naumeHTuTe ¢ usBectHa CH B KOHTponHata rpy-
na ot 2019 r. npu cpaBHsiBaHe ¢ rpyna 2 (24% cnpsimo
0%, p = 0,04) u rpyna 3 (24% cnpsmo 4,8%, p = 0,04).
[ocTtoBepHO MO-BMCOKa YecToTa Ha npuapyasaliaTta
Mo3b4vHOCbAoBa bonect (MCB) ce Habntogasa B rpyna
3 cnpsimo rpyna 1 (5% cnpsimo 16,1%, p = 0,02), a B rpy-
na 2 cnpsiMmo rpyna 1 ce yctaHoBsiBa TakaBa TEHAEHUUS
(5% cnpsamo 14,3%, p = 0,08). lonsima yacT OT nauneH-
TnTe cbe STEMI noctbneaT cnen 12-usa yac ot Hada-
N0TO Ha cuMMTOMaTuKaTa, KaTo naHgeMuaTa He Brnusie
BbpXY TOBa 3abaBsHe — HEe Ce HammUpaT pasnvkn B TpUte
nscnensanu rpynu (36% B KOHTponHata rpyna, 25% B
rpyna 2, 28% B rpyna 3, p = NS 3a BCM4YKU CpaBHEHNSI).
OT4YeTOXMe CUrHUPUKAHTHO HapacTBaHe B 3abaBsHETO
OT CTpaHa Ha cucTemara v B ABETe M3creaBaHun rpynm
npes nepuoga 2020-2021 . cnpsMO KOHTpOnHaTta rpy-

We found a significantly higher proportion of
patients with a history of HF in the control group
from 2019 compared to group 2 (24% versus 0%,
p = 0,04) and group 3 (24% versus 4,8%, p = 0,04).
Significantly higher incidence of concomitant cere-
brovascular disease in group 3 compared to group
1 (5% versus 16,1%, p = 0,02) and a similar trend in
group 2 compared to group 1 (5% versus 14,3%, p
= 0,08) was observed. A large proportion of patients
with STEMI were admitted more than 12 hours after
symptom onset and this delay was not affected by
the pandemic — no difference was found between the
3 groups (36% in the control group, 25% in group
2 and 28% in group 3, p = NS for all comparisons).
We found a significant increase in system delay in
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na ot 2019 r. — 60 min (IQR 52,5) 3a 2019 r. cnpsAmo
100 min (IQR 71,25) npn COVID-19 otpuuatennuTe (p
= 0,0002) n 90 min (IQR 95) npu COVID-19 nonoxu-
TenHute (p = 0,03). CUrHMdMKAHTHO MO-BUCOKU CTOW-
HOCTN Ha WU3XOLHWUSI BUCOKOYYBCTBUTENEH TPOMOHUH ce
Habntogasat no Bpeme Ha COVID-19 naHgemusita ¢
Han-BMCOKU CTOMHOCTU B rpynata Ha COVID-19 nono-
XuUTenHute naumeHTn. Hama pasnvka obaye B mMakcu-
MasH1s eH3MMEH M3NMB B TpUTe nacredsaHu rpynu. Mo
Bpeme Ha naHgemusita noseye 6onHu ¢ MW noctenear
¢ nposien Ha CH (Killip knac > ). YBenuyeHuneTo e no-ms-
paseHo 3a nauMeHTuTe cbC cbnbTcTBawa COVID-19
nHdekunst — 6e3 nposisu Ha CH ca cvotBeTHO 89% B
KOHTponHata rpyna, 42,9% ot COVID-19 nonoxvrenHm-
Te n 66,1% ot COVID-19 oTpuuatenHute, Kato BCUY-
K/ pasnukMm ca cTtaTUCTUYeckn 3Hadvmun. Habntogasa
Ce 3Ha4YMMO MO-BMCOKa YeCcTOTa Ha KapOMOTeHHUS LLOK
KakTO MpU NOCTBLMBAHETO, Taka U KaTo YCIOXHEHWe B
xofa Ha 6onHu4HuA npecton B pamoto Ha COVID-19
NONOXWUTENHUTE CMPSMO U3cneaBaHWTe NauMeHTn 3a
2019 r n1 COVID-19 otpuuatenHute (cbotBeTHO 14,3%
cnpsimo 3%, p = 0,03 n 28,6% cnpsamo 12% c p = 0,04).
He ce ycTtaHoBsIBa pasnvka B APYrM YCIOXHEHUS Ha
MW kaTo >kmBOTO3acTpalLaBally KamMepHW aputMum,
NPOBOAHW HAPYLLUEHNUSI U MEXaHWYHW YCIOXHEHUs. [py-
M NPOMEHNNBU, YAUTO PasnuKM MeXay M3crneaBaHute
rpynu gocturat CTaTucTUYecka 3Ha4YMMOCT, ca CKOpO-
BETe, MOKa3BalLyM TexecTTa Ha cbeTosiHMeTo (SAPS I,
APACHE Il, SOFA), kouTo ca OCTOBEPHO MO-BUCOKM 3a
nepuopa 2020-2021 r. 3HauMma pasnuka ce yCTaHOBU
W npu cpaBHaBaHe Mexay asete rpynu or 2020-2021
r. B nonsa Ha rpynata Ha COVID-19 nonoxutenHuTe.
CuWrHMdmKaHTHO No-BMCOKM ca ctonHocTuTe Ha CRP no
Bpeme Ha COVID-19 naHgemusaTa, kKato O4akBaHo Te ca
Hawn-Bmcoku npyu COVID-19 nonoxutenHuTe naumeHTm —
cbotBeTHO 2,5 (IQR 10,4) B KOHTponHaTa rpyna, 28 (IQR
8,4) npn COVID-19 otpuuarenHute 1 63 (IQR 20,6) npu
COVID-19 nonoxwutennute. MNpu Tax ce Habnogaea n
3Ha4YMMO BriollaBaHe Ha 6bbpeyHaTa dyHKUMA B xoada
Ha OMWU — 55 % 28 ml/min/1,73 m? cnpsimo 66 + 21 ml/
min/1,73 m?, p = 0,03.

Mpy NOYTM BCMYKM MALMEHTU OT HACTOSILLMSA aHanm3
e npoeaeHa CKAI, 6e3 LOCTOBEPHM pasnnkn MeXay oT-
nenHute rpynu. Mpu cpaBHsBaHe Ha KOHTPONHaTa rpyna
n rpynata ¢ COVID-19 nHdpekums obaye ce yctaHoBsiBa
TeHAEeHUMs 3a no-Hucka Yectota Ha MKW npu nocnegHu-
Te — 89% cnpsamo 76,2%, p = 0,07. He ce ycraHoBsBa
pasnvka Mo OTHOLLUEHVWE Ha BUHOBHWS KOPOHapeH Cbh
(LAD, LCx unn RCA). Mo oTHOLLEHMEe Ha aHTUarperaHT-
HaTa Tepanusi NPy MOCTBLMNBAHETO BCUYKM MALMEHTM ca
nony4unu crtaHgapTHa Tepanusi C aueTurcanvumnosa
KMCenuHa. YCTaHOBMXME TEHOEHUMS 3a npeanodmTaHne
KbM KIMOMWAOrpen Kato BTOPW aHTuWarperaHT B rpynara
Ha COVID-19 nonoxwutenHute cnpsimo COVID-19 otpu-
uatenHute naumeHTn (66,7% cnpsimo 46,8%, p = 0,06).

both groups from 2020-2021 compared to the con-
trol group from 2019 — 60 minutes (IQR 52,5) in
2019 versus 90 minutes (IQR 95) in group 2 (p =
0,03) and 100 minutes (IQR 71,25) in group 3 (p =
0,0002). High-sensitive troponin values at baseline
were higher during the COVID-19 pandemic with
highest values in the COVID-19 positive patients.
However, no difference was observed in peak tro-
ponin values in the three studied groups. During the
pandemic substantially more patients with AMI had
signs of heart failure at admission (Killip class > 1)
especially in case of concomitant COVID-19 infec-
tion — in the control group 89% had no signs of heart
failure, 42,9% in the COVID-19 positive group and
66,1% in the COVID-19 negative group. Cardiogen-
ic shock at admission or as a complication during
the hospital stay was more frequent in the COVID-19
positive group compared to the control group and
the COVID-19 negative group (14,3% versus 3%, p
= 0,03 and 28,6% versus 12%, p = 0,04 respective-
ly). No difference was found in other complications
of AMI such as life-threatening arrhythmias, con-
duction disturbances and mechanical complications.
The scores for assessing disease severity (SAPS I,
APACHE Il, SOFA) were significantly higher in 2020-
2021, being highest in the COVID-19 positive group.
Significantly higher values of CRP were observed
during the COVID-19 pandemic and as expected,
they were highest in the COVID-19 positive patients
- 2,5 (IQR 10,4) in the control group, 28 (IQR 8,4) in
the COVID-19 negative group and 63 (IQR 20,6) in
the COVID-19 positive group. The latter also had a
significant worsening of renal function in the course
of AMI — GFR 55 % 28 ml/min/1,73 m? compared to
66 + 21 ml/min/1,73 m? at baseline (p = 0,03).
Almost all patients underwent ICA with no signif-
icant between-group difference. There was a trend
towards lower rate of PCI in the COVID-19 positive
group compared to the control group — 76,2% versus
89%, p = 0,07. Regarding the infarct-related artery
we didn’t observe any difference in the involvement
of LAD, LCx and RCA and their branches. Initially
all patients received standard loading dose of ace-
tylsalicylic acid. In the present analysis we found a
trend in favor of clopidogrel as a second antiplatelet
agent in the COVID-19 positive group compared to
the COVID-19 negative group (66,7% versus 46,8%,
p = 0,06). The difference was significant when com-
paring the COVID-19 negative group to the control
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Tasu pasnuka goctura ctTatuctTniecka CUrHUUKaHTHOCT
npv cpaBHeHne Ha 6onHuTe ot 2019 . ¢ COVID-19 ot-
puuatennuTe (64% cnpsamo 46,8%, p = 0,03), kato npu
BTOpWTE MO-4ecTo € Oun u3dupaH BTOPU aHTUarperaHT,
pasnuyeH oT knonuaorpen. B cboTBeTCTBUE C NO-BUCOKA-
Ta YyecToTa Ha kapamoreHHust wok npy COVID-19 nono-
KUTENHUTE NaUMEHT Npu TX ce Habnogasa TeHAEeHUMS
3a No-4eCTo NpunaraHe Ha KatexonaMmHM CrpsMo nawm-
eHtuTe ot 2019 1. (28,6% cnpsimo 15%, p = 0,08), kakTo n
no-orpaHnyeHa ynotpeba Ha 6eta-onokepu (66,7 % cnps-
Mo 86%, p = 0,03) 1 TeHOeHUWs 3a NO-OrpaHNYEHO Npu-
naraHe Ha ACE WHX1OUTOPU/aHIMOTEH3MH-PELIENTOPHU
onokepwn (57,1% cnpsmo 74%, p = 0,07). MNpn COVID-19
NonoXxuTenHnTe BOMHM O04YakBaHO MO-4ECTO ce Mpunara
aHTUBMOTNYHO nedeHmne (cvoTeeTHO 90,5% cnpsamo 38%
npv naumentute ot 2019 1, p = 0,0001 1 90,5% cnpsimo
43,5% npu COVID-19 otpuuartenHute naumeHtTn ¢ p =
0,0002). Hanwuue e 3Ha4YnTenHo no-Bucoka BbTpebonHuy-
HaTa cMbpTHOCT B rpynata Ha COVID-19 nonoxutenHu-
Te CnpsAMO KoHTponHata rpyna ot 2019 r. (23,8% cnpsimo
9%, p = 0,0375). MNpu cpaBHsBaHe Ha ABeTe rpynu OT
2020-2021 r. pasnuka obekTMBHO ce Habrogaea, HO TH
€ Ha rpaHuuarta Ha ctatuctuyeckara 3HadmmocT (23,8%
npu COVID-19 nonoxutenHute cnpsmo 9,68% npwu
COVID-19 otpuuatenHuTte, p = 0,0545). ToBa BEPOSITHO
ce Ob/DKM Ha Markarta aHanuaupaHa rpyna ¢ koMmouHa-
uns ot OMU n COVID-19 nHdekums. OyakBaHO No-Bu-
COKa e YyecToTata Ha HeobXoAMMOCT OT anapaTHa BEHTU-
naumst npu COVID-19 nonoxutenHute 60nHN, cpaBHEHN
kakTo ¢ naumeHTute ot 2019 r. (33,3% cnpsamo 11%, p =
0,009), Taka u ¢ COVID-19 otpuuatenHuTe 3a CbLLms ne-
pvog, (33,3% cnpamo 4,8%, p = 0,0004). CurHudpmkaHTHO
no-abnbr € 6onHUYHKAT npector npu COVID-19 norno-
KUTENHUTE NauneHTH B CpaBHEHME C KOHTPOIHaTa rpyna
(9 £ 6 gHm cnpsamo 6 £ 5 gHn, p = 0,00126) n COVID-19
oTpuuarenHara rpyna (9 £ 6 gHm ¢ 6 + 3 gHn, p = 0,0018).

OBCBHXAOAHE

MNMpeactaBenHnte gaHHM ot MBAJ1 ,HauwmonanHa
KapguonormyHa 6GonHuMua“ oT gBa MnocnegoBaTenHu
ertana Ha COVID-19 naHgemusaTa gobpe unioctpupat
WHOVPEKTHUTE U ONPEKTHUTE N e(PeKTU BbPXY YecTo-
Tata un nporHo3ata Ha OMW n ca B CbOTBETCTBUE C
nyonukyBaHuTe OaHHU OT Lenusa ceAT. HamansaBaHe-
TO Ha XocnuTanuaupanute nauneHtn cbc STEMI no
BpeMe Ha M3BbHpegHaTa enugemmyHa obcTaHoBKa B
CTpaHaTa, CBbp3aHa C pasnpoCTpaHEHMETO Ha BUpyca
SARS-CoV-2, cboTBETCTBA HaMbIHO Ha HaOGMOOEeHU-
STa OT APYrM ObpXaBu B HaA4yanoTo Ha naHgemusita
[1-6]. KakTo Beve Belle cnomeHaTto, Npe3 TO3n Nepuos
OTYETOXME CTaTUCTUYECKU 3HAYMMO yBenuMyaBaHe Ha
ckoposeTe GRACE, APACHE Il n SOFA, kouto cnyxat
3a OLleHKa Ha TeXecTTa Ha CbCTOSHMETO U pucka OT
BbTPebOonHMYHa CMBbPTHOCT. YCTaHOBUXME 1 yBENuYa-

group from 2019 (46,8% versus 64% respectively, p =
0,03). In line with the higher incidence of cardiogenic
shock in COVID-19 positive patients we observed a
trend towards more frequent use of catecholamines
(28,6% versus 15%, p = 0,08) and less frequent use
of beta-blockers (66,7% versus 86%, p = 0,03) and
ACE-inhibitors/angiotensin-receptor blockers (57,1%
cnpamo 74%, p = 0,07) in this group when compared
to the control group. As expected, concomitant
COVID-19 infection was associated with more fre-
quent antibiotic use (90,5% versus 38% in the con-
trol group, p = 0,0001 and 90,5% versus 43,5% in
COVID-19 negative patients, p = 0,0002). In-hospital
mortality was significantly higher in the COVID-19
positive group compared to the control group from
2019 (23,8% versus 9%, p = 0,0375). When com-
paring the two groups from the period 2020-2021,
although there was a difference in mortality, it re-
mained marginally significant (23,8% in COVID-19
positive versus 9,68% in COVID-19 negative pa-
tients, p = 0,0545), probably due to the small num-
ber of patients with AMI and concomitant COVID-19
infection. Not unexpectedly mechanical ventilation
was needed more often in patients with COVID-19
than in patients from 2019 (33,3% versus 11%, p
= 0,009) and COVID-19 negative patients from the
same period (33,3% versus 4,8%, p = 0,0004). Hos-
pital stay was longer in the COVID-19 positive group
compared to the control group (9 + 6 days versus 6
+ 5 days, p = 0,00126) and the COVID-19 negative
group (9 + 6 days versus 6 + 3 days, p = 0,0018).

DiscussION

The reported data from National Heart Hospi-
tal covering two stages of the COVID-19 pandemic
very well illustrate its indirect and direct effects on
the incidence and prognosis of AMI and are in ac-
cordance with the published data from across the
world. The reduction in the number of hospital ad-
missions for STEMI during the lockdown in Bulgaria
related to the spread of SARS-CoV-2 corresponds
to observations from other countries from the early
stages of the pandemic [1-6]. During this period we
found a significant increase in the scores used for
assessment of disease severity and risk of in-hos-
pital mortality (GRACE, APACHE Il and SOFA), and
the proportion of patients with signs of acute con-
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BaHe Ha nponopuusaTa nauMeHTu ¢ NposiBM Ha ocTpa
3acToriHa CbpAeYHa HeJoCTaTbYyHOCT MpU NpuemMaHe-
To. HabntogaBsaHnuTte pasnukn obave marnexga He ca
3a CMeTKa Ha Mo-AbJIr0 UCXEMUYHO Bpeme (nopagum
Nno-KbCHO MpeacTaBsiHe Ha NauMeHTUTe B OonHuua w/
unun no-ronsiMo 3abaBsiHe BbB BPEMETO [0 OCbLUECT-
BsiBAHe Ha MHBA3MBHOTO M3CneABaHe U eBeHTyarHo
penepdysns) unm no-ronsiM MHAQAapKT (OLEHEeH 4pes
dpakumsaTa Ha U3TNACKBAHETO M3XOL4HO M CTOMHOCTU-
T€ Ha TPOMOHWUHA), KOUTO NOTEHLMANHO Buxa Mornu ga
OBSACHAT NO-4eCTOTO pa3BMTUE Ha CbpAeYHa HeJocTa-
TbYHOCT BbB BTOpaTa rpyna. BbamoxHo e aa e Hanvue
JOMbIHUTENEH (PaKTOp, YTEXHSBALY, CbCTOSHMETO Ha
nauneHtute npe3 2020 r., konTo obade He ce OTKpuBa
B HaCTOSLLUMS aHanu3 U M3rmexga He Browasa npo-
rHo3ata Ha nauMeHTUTe BbB BbTpebonHnyHaTta gasa.
WHTepecHo HabnogeHe Ha HaeTo NpoyyBaHe e, Ye
BbMPEKM HanM4YHOTO HaMarnsiBaHe Ha Oposi Ha xocnuTa-
nunsnpaxute nauneHtn ¢ OMU, He ce Habniogaea cTa-
TUCTUYECKN 3HAYMMO YBENUYEHME Ha CMBbPTHOCTTA U
YyecTtoTaTa Ha BbTPEBOONHNYHNUTE YCNOXHEHUs. 3knio-
YeHue NPaBAT KapAWOTreHHUAT LWOK NpW NOCTbMBAHETO
UINN KaTo YCIOXXHEHME B paMKute Ha 6omnHMYHMSA npe-
CTOW U MEeXaHWYHUTE YCIOXHEHNs1 — Npu TAX ce ycTa-
HoBSBa TeHAeHuuMs 3a yBenuvasaHe npes3 2020 r., HO
TS He JocTura ctatucTmyecka 3HadMMmocT. CbLyo Taka
HSIMa 3HayMma pasnuka B pUCKOBUS Npodmn Ha naum-
EeHTUTE W NpuapyxaealimTte UM 3abonsiBaHus.

Mpe3 BTOpUS M3cnenBaH nepvog, KOWTO CbOTBET-
CTBa Ha efHa OT BbMHWUTE Ha NaHaemusiTa, ce 3anas-
Ba MNO-ronemMusaT OTHOCUTENEH A4 Ha NauneHTUTe CbC
STEMI B cpaBHeHve ¢ NSTEMI. Tosn pesyntart ce
noTebpXaaBa OT MOBEYETO MPOyYBaHMUS B CBETOBEH
mMaLab [20-22]. Mo oTHoLeHWe Ha npodumna Ha naum-
eHTnTe ¢ OMW B npegnaHeMWUYHUS U MaHAEMUYHUS
nepuog MHOro OT NyGnyKyBaHW OaHHW He yCTaHoBSABaT
pasnuku [21, 23], [okaTo B HaWuTe pesyntatn oTdynTa-
Me Mo-BUCOKa 4YecToTata Ha npepwecTteawarta CH B
npegnangemMuyHara rpyna u Ha MCB B naHgemudHara
rpyna 6e3 gokasaH COVID-19. o Bpeme Ha naHaemMusi-
Ta perucTpypaxme ygbrikaBaHe Ha BpEMETO OT npuema
B 6onHuuata go nposexaaHeTo Ha MKW, He3aBucMMO
OT HannumneTto Ha COVID-19 uHdpekums. Tosa 3abass-
He MOXe [a ce 0BSICHM C NPOMEHUTE B OpraHusaumsaTa
Ha BONHMYHaTa cucTeMa U 3a4bIDKUTENHUS TpUaX 3a
COVID-19. 3a HawaTta rpyna OOMbIHUTENHOTO 3aba-
BsiHe e 30-40 MMHYTU 1 e B pamKUTe Ha OOMyCTMMOTO
crnopen npenopbkuTe Ha EBponenckoTo Kapauornormy-
HO OPY)XECTBO 3a Jle4eHne Ha CbpAevHO-CbA0BM 3a60-
nsiBaHWs B ycrnoBusiTa Ha naHgemust — 4o 60 MuHyTH
1 He noeye oT 120 MUHYTM OOLLO OT NMOCTaBAHETO Ha
OmarHosata o penepdyausita [24]. ToBa 3abaBsiHe Ha
oHa Ha BMCOKMSA AAN MauMeHTU, KOUTO MOCTbNBAT B
fonHuua cnep 12-us Yyac oT Ha4anoTo Ha CMMMNTOMaTK-
KaTta, JonpuHacs noBeveTo Aa nasar ¢ nposisn Ha CH, B

gestive heart failure at admission. However, the ob-
served differences do not appear to be a result of
longer ischemic time (due to later presentation of
patients and/or greater delay to invasive coronary
angiography and reperfusion) or larger infarction
size (assessed by baseline left ventricular ejection
fraction and troponin values), which could potential-
ly have explained the higher incidence of heart fail-
ure in this group of patients. We cannot exclude the
presence of an additional confounding factor which
could not be identified in the present analysis but
does not seem to affect the overall prognosis. In-
terestingly in spite of the observed reduction in the
number of patients admitted with AMI, hospital mor-
tality and complication rates were not increased.
The only exceptions are cardiogenic shock (at ad-
mission or as a complication during the hospital
stay) and mechanical complications — their rates
tend to be higher in 2020 but without reaching sta-
tistical significance. There was also no significant
difference in patients’ risk profile and comorbidities.

During the second time period which corre-
sponds to one of the waves of the pandemic the
proportion of STEMI patients remained larger com-
pared to NSTEMI. This result is supported by most
published data worldwide [20-22]. Regarding the
risk profile of AMI patients before and during the
pandemic, most of the studies do not report any dif-
ference [21, 23], whereas we found a significantly
higher proportion of patients with a history of heart
failure in the control group from 2019 and a higher
incidence of concomitant cerebrovascular disease
in the COVID-19 negative group. During the pan-
demic the time from hospital admission to coronary
angiography (system delay) was increased in all pa-
tients regardless of whether they had a concomitant
COVID-19 infection. This delay is due to organiza-
tional changes in healthcare and pre-triage screen-
ing for COVID-19 infection and was 30-40 minutes
in our study. According to the ESC guidance for the
management of cardiovascular disease during the
COVID-19 pandemic an additional delay up to 60
minutes is acceptable but time from diagnosis to
reperfusion therapy should not exceed 120 minutes
[24]. This delay and the large proportion of patients
admitted more than 12 hours after the onset of
symptoms accounts for the high incidence of heart
failure at admission assessed by higher Killip class,
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NO-TEXKO CbCTOSIHME, OLEHEHO Ha HasaTa Ha No-BUCOK
Killip knac n no-sucoku ckopose (SAPS I, APACHE Il n
SOFA), 1 c No-BMCOKM M3XOOHU CTOMHOCTM Ha Mapke-
puTe 3a MMOKapaHa Hekpo3a (TPOMOHWH), a B rpynara
6e3 COVID-19 n ¢ goctoBepHO no-HUcka dpakums Ha
n3TnackBaHe Ha nsBarta kamepa. VIHTepeceH dakT e, ye
3abaBsHETO OT CTpaHa Ha NauMeHTa He ce NMPOMEHS! Bb-
npekn naHgemunsita — B u3cneaBaHara rpyna gensT Ha
nauneHTuTe, KOUTO naeat cneq 12-us yac OT Ha4vano-
TO Ha cumnTOMaTMKaTa, € eqHaKBo BMCOK. BaxxHo e ga
ce oTbenexu, Ye BbMNpekn no-ronsimara yecrtora Ha CH
no BpeMEe Ha NaHAeMUsTa, BKITYUTENHO KapanoreHeH
LIOK MpWU MOCTBMNBAHETO UMM B XO4a Ha XOcnuTanuaa-
umnsiTa, CMbpPTHOCTTa Npu NaumeHTuTe 6e3 COVID-19 e
CpaBHMMa C KOHTponHata rpyna ot 2019 r.

Mpn naumeHTuTe ¢ goka3aH SARS-CoV-2 BbTpe-
OonHMYHaTa CMBbPTHOCT € [AO0CTOBEPHO MO-BMCOKA,
BEPOSITHO 3a CMETKa Ha yBernuyeHaTta 4ecToTa Ha Kap-
OVNOreHHNs LWOK M HeobxoauMmocTTa OT anapaTtHarta
BeHTMnaums. lNMNogobHo Ha HawwuTe pesyntatn De Rosa
n kon.[1] yctaHoBsiBaT, Ye BbTpebOnHMYHaTa CMbPT-
HocT oT STEMI ce e yBenuunna go 14% no Bpeme Ha
nanHgemusaTa npes 2020 r. B cpaBHeHne ¢ 4% B CbLUUs
nepvog Ha 2019 r., a BbTPEOONHUYHUTE YCINOXHEHUSI
(kapOMOreHeH LLUOK, >XKMBOTO3acTpallaBally apuUTMum,
cbpaevHa pynTypa U BUCOKOCTEMNEHHaA MUTpanHa pe-
ryprutaumsi) — o 19% cnpsimo 10% npe3 npeaxopHara
roguHa. Moxe ga ce cnekynupa, 4e COVID-19 nHdek-
umsTa cama no cebe cu BroLlaBa nporHo3ara nocpes-
CTBOM NMaTOPU3NONOIMYHN MEXAHU3MU, Pa3SIMYHN OT
anxatenHata HegoCTaTbYHOCT, cped KOUTO MPOMEHU
B MEXaHU3MUTE N CKITOHHOCTTa KbM TpoMboobpasyBa-
He [25]. Opyr1 Bb3MOXHN MeanaTopu Ha yBernuyeHara
CMBPTHOCT Ca OTKMOHEHMS OT CTaHOAPTHUTE MPOTOKO-
nm n 3abaBsaHe B NeYeHMETO nopagn HeobXxoaMmocT
OT MbpBOHaYanHo usknwuBaHe Ha COVID-19 [26].
BeposaTHO nopagu xemoaMHaMunyHa HecTabUITHOCT U
MO-TEXKO 00O CbCTOSIHME Ha NauueHTUTe C Npuapy-
*aBawa COVID-19 vHgeKkumMs npu TsX Mo-4ecTo ca
npunaraHu KaTexornamMmumHu u no-psiako 6eta-6nokepu u
ACE vHXMbuTOpu/aHrmoTeH3nH-peLenTopHn Grnokepwm
B cpaBHeHue ¢ gpyrute rpynu. MNpn COVID-19 nono-
XUTENHUTE naumMeHTn ovYakBaHo ce Habnogasa v 3Ha-
YUTENHO yabrmkaBaHe Ha BOMHUYHNS NPECTON, KakTo U
yBenuyeHa 4ecTtota Ha aHTMOMOTUYHO NeveHune.

Hacoknte AcHO nokaseart, 4ye nbpBudHata MKU
M MO BpeMe Ha NaHaemusita octaBa NpefnoymTaHo
neveHve 3a nauneHtute cbc STEMI B pamkuTte Ha
nocoyeHnTe BpemeBu MHTepBanu [16, 24]. B cboT-
BETCTBUE C NPENOPBLKUTE MPU NMOYTU BCUYKUN NaALMEH-
TN OT HacTosIWMSA aHanu3 e npoBeaeHa CKAI u npwu
nogxoasiwa kopoHapHa aHatomus K. B rpynata
¢ COVID-19 uHdekumna yctaHoBuxXMe TeHOEeHUNS 3a
no-orpaHnveHo npunaraHe Ha MKW, koeto BepoAT-
HO MOXe aa ce 0bsicHM C nunca Ha TapreTHa nesus

higher clinical scores for disease severity (SAPS I,
APACHE Il and SOFA) and higher baseline troponin
values. In the COVID-19 negative group patients
also had significantly lower baseline left ventric-
ular ejection fraction. Interestingly, in spite of the
pandemic, patient delay remained unchanged — the
proportion of patients admitted more than 12 hours
after symptom onset was similar. It must be noted
that despite the higher incidence of heart failure
during the pandemic, including cardiogenic shock
at admission or as a complication during the hospi-
tal stay, AMI patients without COVID-19 had similar
mortality to the control group from 2019.

Patients with concomitant COVID-19 infection had
significantly higher mortality probably due to increased
rate of cardiogenic shock and need for mechanical ven-
tilation. Similar to our results De Rosa et al. [1] report-
ed increased in-hospital mortality in STEMI patients
up to 14% during the pandemic in 2020 compared to
only 4% during the same period in 2019. In-hospital
complication rate (cardiogenic shock, life-threatening
arrhythmias, myocardial rupture and severe mitral re-
gurgitation) was also increased — 19 versus 10% in
the previous year. It might be suggested that concom-
itant COVID-19 infection carries a worse prognosis
by itself due to pathophysiological mechanisms not
related to respiratory failure but rather to coagulation
abnormalities and hypercoagulability [25]. Other pos-
sible mediators of increased mortality are deviations
from evidence-based protocols and delayed treat-
ment due to pre-triage screening for COVID-19 in-
fection [26]. Probably due to hemodynamic instability
and critical clinical condition concomitant COVID-19
infection was associated with increased use of cate-
cholamines and decreased use of beta-blockers and
ACE-inhibitors/angiotensin-receptor blockers. Not un-
expectedly in the group of COVID-19 positive patients
the hospital stay was longer and antibiotics were used
significantly more often.

According to current guidelines during the
COVID-19 pandemic primary PCI within the recom-
mended time limits remains the treatment of choice
for patients with STEMI [16, 24]. In accordance with
the recommendations almost all patients from the
present analysis underwent ICA and PCI when ap-
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UM C Hanu4yve Ha KOMMJIEKCHa KOpPOHapHa aHaTto-
MUWs, M3UCKBalLla XUPYprMyHa peBacKynapusauus.
Mo oTHOWweHMe Ha 1M3bopa Ha BTOPM aHTMarperaHT
npes3 BTOpUs nacrefBaH nepuog ce Habnogaea Joc-
TOBEPHO YyBenuMyaBaHe Ha ynoTpebaTta Ha HoBUTE
no-moLHn P2Y 12-6nokepu (Npasyrpen unm tukarpe-
nop), KOETO € CBbP3aHO C LUMPOKOTO UM HaBMM3aHe
B NpakTukata u nogobpeHarta nm AoCTbAHOCT. [pu
COVID-19 uHdekuns obaye knonmgorpen ocrasa
npegnoynTaH mMegukameHTt. BepodATHn npuyunHu 3a
TOBa Ca KOMOPOMAHOCTTa M TEXKOTO CbCTOSIHME Ha
nauneHTuTe, NPUITOXEHMETO Ha KOPTUKOCTepouawm,
HeobxooMMOCTTa OT MPOABLITKUTENHO CbMbTCTBALLO
aHTMKOArynaHTHO fe4YeHne B TepaneBTUYHM [03M1
N MOBULLEHUAT OT TOBA PUCK OT KbpPBEHE BBIPEKU
yBenuMyeHaTa CKIIOHHOCT kbM TpomboobpasyBaHe,
XxapakTtepHa 3a 3abonsaBaHeTo. JONbIHUTENHO CbLO-
OpaxxeHne npu n3bopa Ha aHTMarperaHTHa Tepanus
MOX€e Ja € PUCKBLT 3a Bb3HMKBAHE Ha NeKapcTBEHU
B3aVMOOENCTBUSA C HAKOU MeAVKaMeHTW, U3nonsea-
HW B neyeHneto Ha COVID-19.

OrPAHUYEHUA

OCHOBHOTO OrpaHuMYeHWe Ha HacTosIMS aHanms
€, Ye ca BKITHOYEHM CpPaBHUTENHO Manbk OGpol nauuneH-
TW, NEKyBaHW B €4HO €OVMHCTBEHO NeYebHO 3aBefeHue.
BeposiTHO 3aTOBa HsIKOM OT HabngaBaHUTE Pasnnkn He
[octuraTr ctatucTuyecka 3HadMMOCT, Makap Ye TakaBa
00eKTMBHO ce Habntogaea. CbLUo Taka € Bb3MOXHO Hsi-
KOW OT HabntofeHusTa, KaTo YCTaHOBEHOTO HamarsiBaHe
Ha Bposi Ha xocnuTanuavpaHute GOnHWM Npe3 MbpPBUS
aHanusupaH nepvoa, 4a ca cny4vaiHu 1 Aa He ce gbimkaTt
Ha enuaemuonornyHata cutyaums. OceeH ToBa belue He-
Bb3MOXHO [a Ce OLEHM Janu uma napanenHo yBenuya-
BaHe Ha CrlydauTe Ha U3BBbHOOMHMYEH CbpAeYEeH apecT,
KouTo Brxa mornu aa ce abmkat Ha OMW npu nauneHTn,
KOUTO ce CTpaxyBaT Aa MOTbPCAT MeauLMHCKa MOMOLL,
nopagu pucka 3a 3apassiBaHe ¢ KOpoHaBupyc. CmaTame,
Ye 3a NpeoaonsiBaHe Ha NOCOYMEHUTE OrpaHUYeHNst U Ao-
OvBaHe Ha USANoCcTHa npeacTtaBa 3a BMUMSIHMETO Ha NaH-
AeMuyHaTa obCcTaHOBKa € YMECTHO Cb3faBaHe Ha egu-
HEH PEerncTbp C JaHHW OT BCUYKN BONMHMYHN 3aBELEHMS.
Kato cunHa ctpaHa Ha HacToALLOTO npocneasiBaHe Tpsib-
Ba [ja ce Moco4M BKIOYBAHETO Ha MOPEAHN NauueHTu ¢
JokasaHa guarHoza OMW, kouto ca nekyBaHu Cbrnac-
HO YTBbPAEH M YHUULMpPaH BbTPEOONMHNYEH NPOTOKOI
[opu Npu Hannune Ha aktmeHa COVID-19 nHdekums.

3AKNIOYEHUE

MMpencraBeHnTe pes3yntatn ca B CbOTBETCTBME C
[OoKnaaBaHUTe B nuTepatypata AaHHW 33 WUHAUPEKT-
HUTE 1 anpekTHuTe ecbektn Ha COVID-19 naHgemusaTa
BbpXy YecToTaTa 1 nporHo3ara Ha nauneHtute ¢ OMU.

propriate. In the COVID-19 positive group we found
a trend towards lower rate of PCI probably due to
lack of target lesion or complex coronary anatomy,
amenable to coronary artery bypass grafting. Regard-
ing the choice of a second antiplatelet agent during
the second time period we observed increased use
of the novel more potent P2Y12-inhibitors prasugrel
and ticagrelor as a result of their widespread use in
clinical practice and improved availability in the last
few years. In the COVID-19 positive group there was
a trend in favor of clopidogrel as a second antiplatelet
agent probably because of comorbidity and hemody-
namic compromise, concomitant use of corticoste-
roids and need for therapeutic anticoagulation, result-
ing in increased bleeding risk in spite of COVID-19 in-
duced hypercoagulability. An additional consideration
regarding the choice of antiplatelet therapy in case of
active COVID-19 infection might have been the risk
for drug-drug interactions.

LIMITATIONS

The main limitation of the present study is the in-
clusion of a relatively small number of patients admit-
ted to a single center. Probably this is the reason why
some of the observed differences did not reach statis-
tical significance. It is also possible that some of the
observations such as the reduction of hospital admis-
sions during the first period were not caused by the
pandemic, but were rather a matter of chance. Anoth-
er limitation is that it was impossible to detect a poten-
tial increase in out-of-hospital cardiac arrests which
could be attributed to patients with AMI who were
reluctant to seek help due to the risk of contracting
coronavirus. In our opinion, the only way to overcome
these limitations and get the full picture of the impact
of the pandemic is a single register with data from all
hospitals. The main strength of the present analysis is
the inclusion of consecutive patients with definite AMI
who were managed according to a well-established
and unified hospital algorithm even in the presence of
an active COVID-19 infection.

CONCLUSION

Our results support the published data regarding
the indirect and direct effects of the COVID-19 pan-
demic on the incidence and prognosis of AMI. During
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Mo Bpeme Ha M3BLHPEAHOTO MOMOXKEHWE OTYETOXME
HamansBaHe Ha Opos nauMeHTW, XOCMUTanmusupaHu c
OMW, kakTo 1 yBenuyaBaHe Ha yecToTaTta Ha ocTpaTta
3acToMiHa CbpaeyHa HegocTaTbyHOCT 6e3 yBenv4yaBa-
He Ha cmbpTHOCTTa. 1o Bpeme Ha egHa OT BbIHUTE
Ha COVID-19 naHoemusita ycTaHOBUMXME [OCTOBEPHO
yBernuyaBaHe Ha 3abaBsAHETO OT CTpaHa Ha cucTemara,
Makap 1 B gonyctummute rpaHuum 4o 120 MUHyTK, KakTo
W Ha TeXecTTa Ha CbCTOSHWMETO Ha BCUYKM NaLUEHTH C
OMMW. OcgeH ToBa HanuuneTto Ha COVID-19 nHdekums
Ce CBbp3Ba C yBennyeHa BbTpPebonHUYHaTa CMbPTHOCT
3a cMeTKa Ha yBenuyeHa 4ectoTa Ha KapaMOreHHMS LLIOK
1 HeoBXO0AMMOCTTa OT anapaTHa BeHTMnaums.

He e deknapupaH KOHhnukm Ha uHmepecu
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