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3acsraHeTo Ha CbPLIETO € YECTO CPELLaHo ChCTOsHIE cpefd NaumeHTy, xocnutanuaupann ¢ COVID-19, u e cBbp3aHo ¢
MO-BMCOK pUCK OT GONMHMYHA cMbpTHOCT. OT MbpBUTE aHanManpaHu cnyyau B Kutait e 3abensizaH NoBULIEH CbpaeyeH
TPOMOHWH NPYW 3HAYMTENHA YaCT OT NALMEHTMTE, KOETO NPeAnonara yBpexaaHe Ha MUokapaa KaTo Bb3MOXKEH NaToreHeH
MexaHU3bM, JOMPUHACALL 32 TEXKO 3abonsiBaHe M CMbPTHOCT. Jlekapute Tpsiba 4a 0ObpHAT BHUMAHWE HA Bb3MOX-
HOCTTa 3a MuokapauT B crydaute Ha COVID-19. MpeacTaBsme BY MbpBM Bb3MOXEH Clly4al Ha MUOKapAMT, CBbP3aH CbC
SARS-CoV-2, notebpaeH ¢ aytoncueH npernea. MprunokprueaHeTo ¢ 0CTbp KOPOHAPEH CUHAPOM, OCTpa AekoMMeHcpaHa
CbpaeyHa HeJoCTaTbYHOCT TPsIOBA Aa Ce B3eMe NpeaBuA Npy CerallHoTO CbCTosiHME Ha enuaemusita COVID-19.

MUOKapauT, CbpaevHa HeJoCTaTb4YHOCT, KOPOHABUPYC

A-p ManuHa 3naTanueBsa, KnuHuka no kapauonorus, YMBAT ,Anekcangposcka®, yn. Feopru Codpuiickn 1, Codous,
+35929230467, email: zlatancheva.gal@gmail.com

Cardiac injury is a common condition among patients hospitalized with COVID-19, and it is associated with a higher risk
of in-hospital mortality. Since the first data analyses in China, elevated cardiac troponin has been noted in a substantial
proportion of patients, implicating myocardial injury as a possible pathogenic mechanism contributing to severe illness and
mortality. Physicians need to pay heed to the possibility of myocarditis in cases of COVID-19. We present a first possible
SARS-CoV-2 associated myocarditis case, confirmed by autopsy examination. The overlap with acute coronary syndrome,
acute decompensated heart failure should be taken into consideration in the current state to COVID-19 epidemics.
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BbBEOQEHMUE

MwokapanTsT e 3abonsBaHe Ha CbpueTo, Xa-
pakTepu3npallo ce C Bb3nanutenHu MHOUNTpaTn u
yBpexgaHe Ha Muokapga 6e3 ucxemuyHa npuymHa.
Haii-yectaTta npuynHa 3a MuokapauT e BupycHa. lNpes
nekempy 2019 r. COVID-19 (3abonsiBaHETO KOpOHa-
Bupyc 19) Gelue onncaH 3a NbpBU NbT B YxaH, Kutai,
npv NauMeHTn, onnakesaLly ce oT rpunonogobHu cumn-

INTRODUCTION

Myocarditis is a heart disease characterized by in-
flammatory infiltrates and myocardial damage without
an ischemic cause. The most common cause of myo-

carditis is viral. In December 2019, COVID-19 (coro-
navirus 19) was first described in Wuhan, China, in
patients complaining of flu-like symptoms. The virus
was isolated and identified as a new strain of coronavi-
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TOMWU. BupycbT e msonupaH n ngeHtuguumpaH Karto
HOB LaM Ha KOPOHaBMpYyC, cera HapedeH SARS-CoV-2
(TEeXbK OCTbpP pecnupaTopeH CUHAPOM KOpPOHAaBMPYC
2). CmbpTHOCTTa 0T COVID-19 e rmaBHO nopagm oc-
Tbp pecnupaTopeH AUCTPEC CUHAPOM U MyNTUOPraHHa
anceyHkums. CbobLeHM ca crnyvanm Ha MMOKapauT npu
naumeHTn ¢ COVID-19 n mnmokapauTbT € Npu3HaT Kato
npuyMHa 3a CMbLPT NpU Tesn naumeHTn. MNartonornyHa-
Ta Haxogka obuKHOBEHO € dhokanHa B Muokapga (oc-
Tbp NUMdOoLUMTapEH MNOKAPAWT), HO CbLLECTBYBA PUCK
OT apuUTMUS, KakTo U OT nporpecust 4o ynMmHaHTHa
CbpAevHa HeQOCTaTbYHOCT U KapAMOreHEH LLOK.

KopoHaBupycute ca CBbp3aHu C MMOKapguT Mpu
NauMeHT OT BCUYKM Bb3pacToBu rpynu. BupychHu-
Te PHK Ha kopoHaBupyc B MERS-CoV n SARS-CoV,
Kouto ca 6nmsku pogHuHn Ha SARS-CoV-2, ca oTkpu-
TV B CbpAeYHMUTE TbKaHU Ha 3apa3eHu XUBOTHMU, Koe-
TO npeanonara, 4Ye Te3n KOPOHABMPYCU NpuTexasaTt
KapguoTponuabM. NocnegHuTe goknagu ot ayTorncuu
(JAMA) 1 Ha KneTbYHW NWHMU OT MMOLMTU MOKasa-
Xa, Ye e Bb3MOXHa U OMPEKTHa MUOLMTHA yBpeaa oT
SARS-CoV-2. ETO 3all0 MWMOKapguMTbT Kato CbMbT-
cTBalWa wunv Jopuv Bogella natonorns Tpsibea ga ce
nMa npeaBsuAa npu Bcuyku naumeHtn ¢ COVID-19.

ONUCAHUE HA KITMHUYHUA CNTYYAHN

MpenctaBame cnyyan OT HallaTa KMMHUYHA Npak-
TMKa, B Ha4arnoTo Ha pas3sBMTUETO Ha MaHgemusTa Ha
COVID-19 B bbnrapus.

B HauyanoTto Ha mapT Tasu roguHa 83-roguileH na-
uneHT e npuet B CnewHOTo oTdeneHne CbC 3agyXx U
ymopa. CbobLyasa 3a Kawwnuua ¢ oTxpavsaHe, nosuLle-
Ha TemnepaTypa, 3aryba Ha aneTut, KaTo CMMNToOMUTE
3anoyBat cegMuua npeau TtoBa. OT HanuyHata meau-
LUMHCKa LOKYMEHTaUUsl € U3BECTHO, Ye Ma apTepuarHa
XUNEPTOHUSI U [ereHepaTUBHO KranHo 3abonsiBaHe —
HUCKOCTEMNEHHa aopTHa CTeHo3a (nocnegHa exokapau-
orpacdus e ocbliecTBeHa npes asryct 2019 r.). Ayckyn-
TaTOPHO € C IMyxy TOHOBE 1 cnab cucToneH wym 2/6 cT.
Ha CbpAeyHUst BpbX, OTcnabeHo auiaHe ABYCTPaHHO
C OpebHu BraxkHu xpunose B ocHosuTe. OT enekTpo-
kapguorpadms (EKIN) — cuHYycoB puTbM C eQuHUYHU
HagKamepHW eKCTPacucTonu, AMdY3HNU BTOPUYHWU pe-
nonspn3aunoHHn nameHeHus (cwr. 1). NabopatopHute
n3cneaBaHus nokasear: xemornobuH — 101 G/L (Hopma
120-180 G/l); Leu — 16,0 G/L; numcouunTn — 6pont 1.1
(Hopma 1-4), TpomboumTtn — 355 G/L (Hopma 130-440
G/L), CRP — 34,4 mg/l (Hopma 0-5 mg/l); npokanuwnTo-
HYH — 0,199 mg/l (Hopma nog 0.044 mg/l). Hneata Ha
TPOMOHMHA C BUCOKa YyBCTBUTEMNHOCT ca Bucokn — 0,876
ng/ml (Hopma 0,00-0,014 ng/ml), HO ce 3agbpxaT 6e3
CbllecTBeHa AvHaMuKa npu npocnegsasaHe (TPOMOHWH
— 0,945 ng/ml). Bbp3aunat xpomatorpadcku TECT 3a UMY-
HOaQHanu3 3a OTKPUBaHe Ha aHTUreH Ha rpyn TN A Tmn

rus, now called SARS-CoV-2 (severe acute respirato-
ry syndrome coronavirus 2). Mortality from COVID-19
is mainly due to acute respiratory distress syndrome
and multiorgan dysfunction. Cases of myocarditis have
been reported in patients with COVID-19 and myocar-
ditis has been recognized as a cause of death in these
patients. The pathological finding is usually focal in the
myocardium (acute lymphocytic myocarditis), but there
is a risk of arrhythmia, as well as progression to fulmi-
nant heart failure and cardiogenic shock.

Coronaviruses have been associated with myo-
carditis in patients of all ages. Coronavirus RNAs in
MERS-CoV and SARS-CoV, which are close relatives
of SARS-CoV-2, have been found in the heart tissues
of infected animals, suggesting that these coronavirus-
es possess cardiotropism. Recent reports of autopsies
(JAMA) and myocyte cell lines have shown that direct
myocyte damage from SARS-CoV-2 is also possible.
Therefore, myocarditis as a concomitant or even lead-
ing pathology should be considered in all patients with
COVID-19.

DESCRIPTION OF THE CLINICAL CASE

We present a case from our clinical practice, at
the beginning of the development of the COVID-19
pandemic in Bulgaria.

In early March this year, an 83-year-old patient
was admitted to the Emergency Department with
shortness of breath and fatigue. Reported cough with
expectoration, fever, loss of appetite, with symptoms
beginning a week earlier. From the available medical
documentation, it is known that there is arterial hyper-
tension and degenerative valve disease — low-grade
aortic stenosis (last echocardiography performed in
August last year). Auscultatory with deaf tones and
a weak systolic murmur 2/6 degree at the apex of the
heart, weakened breathing bilaterally with small moist
rales at the base. Electrocardiography (ECG) — sinus
rhythm with single supraventricular extrasystoles,
diffuse secondary repolarization changes (Figure 1).
Laboratory tests show: hemoglobin — 101 G/L (norm
120-180 G/I); Leu — 16.0 G/L; lymphocytes — number
1.1 (norm 1-4), platelets — 355 G/L (norm 130-440
G/L), CRP — 34.4 mg/l (norm 0-5 mg/l); procalcitonin
— 0.199 mg/l (norm below 0.044 mg/l). Troponin lev-
els with high sensitivity are high — 0.876 ng/ml (norm
0.00-0.014 ng/ml), but are retained without significant
follow-up dynamics (troponin — 0.945 ng/ml). Rapid
chromatographic immunoassay for influenza A and
type B antigen, respiratory syncytial virus (RSV) and
adenovirus negative. The rapid test for antibodies to
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B, pecnupatopeH cnHumTnaneH supyc (RSV) n ageHo-
BMpYC € oTpuuateneH. bbpanar TecT 3a aHTUTENa KbM
SARS-CoV-2 He e OCbLUECTBEH, Thil KaTo Ha TO3M eTan
He ce npunara pyTMHHO. PEHTreHOBOTO M3creaBaHe no-
Kasa gpebHun NETHUCTU 3aceHYBaHUSA OBYCTPAHHO Napa-
KapgmariHo (dowr. 2), no-n3paseHo BOSICHO, C Bb3nanure-
NeH xapakTep, yBenuyeHa cbpaeyvHa csHka. 3anovHaro
€ aHTUBMOTUYHO feYeHne, NPUITOXKEH € KOPTUKOCTEPO-
na, BKMOYEHM Ca aHTMKoarynaT v KpuctanouaeH pas-
TBOp. B x04a Ha AMarHOCTMYHO-TEpaneBTUYHUSA NpoLec
naumMeHTbT Hanpaswu NbreH atpuosBeHTpukynapeH (AB)
Onok 1 NoTMCHa OMLIAHETO, KOETO HANoXu Aa ce UHTY-
Oupa 1 ce 3anovyHa MexaHu4Ha BeHTunauus. Benpeku
npoBedeHaTa KapAuomnynMoHanHa pecycumTtaums ce
perucTpupa netaneH usxog.

PesyntateT OT ayToncusaTa nokasa: B 6enogpobHus
napeHxmm andysHo U ABYCTPaHHO ce uaeHTuduumpar
XUCTOMOMNYHN MPOMEHU, CbBMECTMMU C BUPYCHA MHEB-
MOHMS: Xunepnnasusa Ha Tvn || THeBMOLMTI C BUPYCHM
BKITHOYBaHMSA U MHOrosiapeHn bopMmn; MOHOHYKIeapeH
Bb3nanuTeneH MHUNTPaT B UHTEPCTULMANHaTa ThKaH;
PUbpNHO3HM MembpaHu B anBeonapHUTE MPOCTpaH-
CTBa, HAKOW OT TSIX C MPU3HaLIM Ha OpraHn3aumnsi; KpbBO-
HOCHUM cbaoBe ¢ hMOpPUHHU TpoMBU. Mima xmcTomnorny-
HO NOTBbPAEH (BUPYCEH UMM UMYHHO MeauMpaH) OCTbp
MUWOKapAMT C JaHHU 3a HEKPO3a Ha CbCeaHN KapauoMu-
ouunTn. 3aKknNoYeHNETo Ha NaTonora e, Ye BCUYKM onuca-
HW NO-rope XUCTONOrMYHU NPOMEHU, KOMBUMHUPAHM C OT-
puuatenHuTe nabopatopHu TectoBe 3a rpun Tun A n B,
RSV un ageHoBupyc, B cBeTnMHaTa Ha rnobanHara naH-
OemMus, CUIMTHO nNpegnonarat MHEBMOHMWS BCNIEACTBME Ha
COVID-19 ¢ ocTtbp MyokapauT (dwur. 3, 4, 5).
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®dur. 1. Enektpokapguorpama

Fig. 1. Electrocardiogram

SARS-CoV-2 was not performed as it was not rou-
tinely administered at this stage. X-ray examination
showed small spotted shadows bilaterally paracardi-
ally (Figure 2), more pronounced on the right, with an
inflammatory character, increased cardiac shadow.
Initiated antibiotic treatment, administered corticoste-
roid, included anticoagulant and crystalloid solution.
In the course of the diagnostic-therapeutic process,
the patient made a complete AV block and suppressed
breathing, which required intubation and mechanical
ventilation. Despite the cardiopulmonary resuscita-
tion, a lethal outcome was registered.

The autopsy result showed: histological changes
compatible with viral pneumonia were diffusely and
bilaterally identified in the lung parenchyma: type Il
pneumocyte hyperplasia with viral inclusions and mul-
tinucleated forms; mononuclear inflammatory infiltrate
in the interstitial tissue; fibrinous membranes in the
alveolar spaces, some of them with signs of organiza-
tion; blood vessels with fibrin clots. There is histolo-
gically confirmed (viral or immune-mediated) acute
myocarditis with evidence of necrosis of neighboring
cardiomyocytes. The pathologist's conclusion: all the
histological changes described above, combined with
negative laboratory tests for influenza A and B, RSV
and adenovirus in the light of the global pandemic,
strongly suggest COVID-19 pneumonia with acute
myocarditis (Figure 3, 4, 5).

®ur. 2. PeHTreHorpadus Ha 6an gpob v cbpue

Fig. 2. Radiography of the lungs and heart
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®dwur. 3 A) BeHo3eH KpbBOHOCEH Cb/, ¢ hrbprHOB TpoMb. B) BenogpobeH napeHxuM ¢ xvunepnnasns Ha nHeBMoumUT TUn || 1 MOHOHYKNeapeH
VHTepCcTUManeH BbananuTteneH nHuntpart. NMHeBMOLMTUTE NOKa3BaT BbTPESAPEHU N MHTPALMTONIA3MEHN BUPYCHU BKITOYBAHWS

Fig. 3 A) Venous blood vessel with fibrin thrombus. B) Lung parenchyma with type Il pneumocytes hyperplasia and mononuclear interstitial
inflammatory infiltrate. The pneumocytes show intranuclear and intracytoplasmic viral inclusions

®dur. 4 A) benogpobeH napeHxuM ¢ pubpnHOBN MeMOpaHu, CbOTBETCTBALL Ha Andy3HO anBeonapHo yBpexaaHe. B) ®nbprHosu membpanu ¢
XapaKTepuUCTMKM Ha opraHu3auus; cbeegeH 6enogpobeH napeHxnm ¢ MoponorvyHn AaHHy 3a kadsBa MHAYKUMS

Fig. 4 A) Lung parenchyma with fibrin membranes consistent with diffuse alveolar damage. B) Fibrin membranes with features of organization;
adjacent lung parenchyma with morphologic evidence of brown induration

®ur. 5 A) OCTbp MUOKaPAWT: MOHOHYKIEAPHM UHTEPCTULMANHN MHAUNTPATH C AaHHU 338 HEKPO3a Ha ChCceaHU kapavomuounTu. B) Benogpobex
napeHXMM C MHOrOSIAPEHW enUTENHM KIETKU, CbBMECTUM C BUPYCEH LIMTOMATUYEH epekT

Fig. 5 A) Acute myocarditis: mononuclear interstitial infiltrates with evidence of necrosis of adjacent cardiomyocytes. B) Lung parenchyma with
multinucleated epithelial cells consistent with viral cytopatic effect
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OBCBXAOAHE

MpenctaBeHUAT crnyvan Han-BeposATHO € CBbp3aH
cbC SARS-CoV-2. [JaHHuTe OT ayTtoncusata npa.aT
anarHosata MHOro npasgonofobHa ocobeHo B ycrno-
BUATA Ha HacToswara enngemma. MumokapguTbT nma
XETEPOreHHN KNMHUYHU NPOSBM N BEPOSITHO € noAue-
HABaH Npw KpUTUYHO 6onHM naumeHTn ¢ COVID-19. He-
obxoanmm ca oONbITHUTENHM JaHHW, 3a Aa Ce XapaKTe-
pusnpa no-aobpe TOYHUAT MEXaHU3bM Ha yBpexaaHe
npv MmunokapauT, cebp3aH ¢ COVID-19. Nopagun 6bp3o-
TO BrowaBaHe Ha nauneHTute ¢ COVID-19 ¢ mmnokap-
OWUT, € HanoXuTenHo aa He ce 3abpaBsa 3a Hero Karo
ycnoxHeHne ot COVID-19. HyxHu ca B 6baeLue no-
BeYe uacrensaHus 3a no-gobpo pasno3HaBaHe U pas-
OuvpaHe Ha Bpb3kaTa Mexay muokapauta n COVID-19.
BaxHoO e ga ce oThenexu, 4e MMOKapAUTLT MOXe Aa
npoTeye KaTo OCTbpP KOPOHApPEH CUHAPOM CbC Unu 6e3
ST-eneBauus Ha EKI, ¢ noBMwEHM CTOMHOCTU Ha TPO-
noHuHa. ToBa NocTaBsa KapanonosuTe npen npeanssu-
KaTencTBoTO Ha AudpeHumanHata guarHosa mexay
OBETE CbLCTOSIHMSA, Tb KaTO XOCMUTaNM3npaHeTo Ha
naumeHTt ¢ COVID-19 muokapant Bnede crneq cebe cu
peauvua opraHM3aunoHHN U MEAULMHCKM Npobnemu.

He e OeknapupaH KOH¢hriukm Ha uHmepecu
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DiscussION

The presented case is probably related to SARS-
CoV-2. Autopsy data make the diagnosis very likely,
especially in the current epidemic. Myocarditis has
heterogeneous clinical manifestations and is like-
ly to be underestimated in critically ill patients with
COVID-19. Additional data are needed to better
characterize the exact mechanism of COVID-19-re-
lated myocarditis damage. Due to the rapid deterio-
ration of patients with COVID-19 with myocarditis, it
is imperative not to forget about it as a complication
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two conditions, as hospitalization of a patient with
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