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A CLINICAL CASE OF A PATIENT AFTER COVID 19 INFECTION AND A THROMBUS
IN THE RIGHT ATRIUM, DEEP PHLEBOTHROMBOSIS, AND PULMONARY
EMBOLISM

I. Tasheva, M. Miletieva
Cardiology Clinic, Sofiamed University Multyprofile Hospital for Active Treatment — Sofia

Pesiome. BbBepeHue: 3abonssaneto ot COVID-19 Bogn 40 MynTMOpraHHO 3acsiraHe, eHAOTENHO Bb3narneHue 1 MUKPO- U Makpo-
BaCKyIUT, NpK KOUTO MOXe Aa HacTbnu TpoMb03a B MankiTe CboBe, B CbAOBE B PA3NNYHM OpraHu, KakTo 1 B CbpaeyHUTe
KyXuHW. HsiKou OT YCROXHEHUsATa MOXe Aa NepeucTupart, KoeTo ce Habriofasa B HaLLWMS KIMHUYEH Crlyyali u ToBa o npasy
ocobeHo uHTepeceH. KnununyeH cnyyait: MpeacTaesame 73-roauLleH NaLMEHT C U3BECTHO NEPMAHEHTHO NPEACHPAHO MbX-
[AEHE 1 NPOSIBY Ha XPOHUYHA CbPAEYHa HEAOCTAaTbYHOCT, nonnuTeanHa dneboTpombo3a v onepays Ha nsiBa TasobeapeHa
ctaBa. 53 fHu cnep fokasaH nonoxuteneH tect 3a COVID-19 nopaaw onnaksaHus oT hedpunnTeT 1 Kalwnuua Ha hoHa Ha
HeraTMBEH BaKCYHALMOHEH CTATYC NALMEHTBT € XOCMUTaNM3MPaH C KIMHUKA Ha Neka anxaTenHa HeAoCTaTbYHOCT U Kapau-
oreHeH wok. OT HanpaBeHuTe NabopaTopH 13CneaBaHNs Ce YCTaHOBMXa NOBULLEHM Mapkepy 3a BbananeHue. EKT nokasa
TaxuaputMus (170 ya./min) n npeacbpaHo MbxaeHe. ExoKI™ paskpu Hanuumreto Ha [K-cuctonHa aucdyHKLMS, nynmMoHanHa
XWUNEPTOHWS 1 MacuBeH TPoMmb B AsicHOTo npeacbpave. C nomollTa Ha [lonnep ce Aokasa demopononnmTeanta Tpombo-
3a BascHo, a CT-nynmoaHruorpacdvsTa nokasa faHHW 3a MacueHa asyctpaHHa BTE. B3e ce pelueHune 3a npoeexgaHe Ha
cucTemMHa nbprHonmaa, KosTo ce noHece 6e3 ycnoxHeHus. o Bpeme Ha xocnuTanu3aumsTa He ce YCTaHoBW Hamnyne Ha
HeonnacTuyHo 3abonseaHe. 3aknoyeHue: To3n KIMHUYEH CryJaii NOTBbPXAABa BICOKMS PUCK OT TPOMBO3K BCReaCTBIE Ha
KoBug nHdpekups (onebotpombo3a, npeacbpaHa Tpombosa u MacusHa ABycTpaHHa BTE) 6e3 ontumanHa aHTukoarynaHTHa
Tepanus W Npu NPUEM Ha aHTUarperaHT okomno 2 MeceLia Criefl HaYanoTo Ha CUMNTOMUTE.

Kniouosw pymu: COVID-19, obnboka BeHo3Ha TpoMb03a, NpeacbpaHa Tpomb03a, 6enogpobHa TpoMbeMb0onus, KNMHYEH Cryyan
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Abstract. Background: The coronavirus disease (COVID-19 disease) leads to multiple organ disease, inflammation of the endothelium,
and micro- or macrovasculitis that may result in thrombosis of the small vessels, and thrombosis of vessels in various organs,
as well as intracardiac thrombosis. Some of the complications may be long-lasting, as in our case, which makes it particularly
interesting to discuss. Case report: We present a 73-year-old male patient with a history of permanent atrial fibrillation and
chronic heart failure (Il NYHA class), popliteal phlebothrombosis, and surgery of the left hip joint. 53 days after a positive rapid
test for Covid 19 performed because of fever and coughing, the patient, who is not vaccinated for Covid 19, was hospitalised
at our Department with clinical signs of mild respiratory failure and cardiogenic shock. The laboratory tests revealed elevated
markers of inflammation. The ECG showed tachyarrhythmia (170/min) and atrial fibrillation. The EchoCG displayed evidence
of right systolic dysfunction, pulmonary hypertension, and a massive thrombus in the right atrium. The Doppler ultrasonography
revealed the presence of right femoropopliteal thrombosis, while the CT-pulmoangiography showed evidence of massive
bilateral PE. A decision was made to perform systemic fibrinolysis, which the patient tolerated without complications. During
the hospitalisation, the examinations revealed no evidence of an oncological disease. Conclusion: The reported clinical case
confirms the high risk of thrombosis due to a COVID-19 infection, such as phlebothrombosis, atrial thrombosis, and massive
bilateral PE, in the absence of optimal anticoagulant therapy and against the backdrop of the administration of antiplatelet
therapy roughly 2 months after the onset of the COVID-19 symptoms.
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BbBEOQEHMUE

AMepuKaHCKO NpoyyvBaHe Bb3 OCHOBA Ha AaHHUTE
OT Han-ronamara MHTerpyMpaHa 3gpaBHa cucTema Ha
CALL (VHA) pokasa, ye xoparta ¢ npexvsaH COVID-19
Ca C MOBMLUEH PUCK OT pasBUTME Ha peguua Cbpaed-
HO-CbA0BM U MO3bYHO-CbAOBM 3abonsiBaHuA. HezaBu-
CMMO OT TEeXeCTTa Ha NpoTu4aHe Ha bonecTTa, pUCKbLT
OT MO3bY€EH MHCYMT npe3 cnegeawimrte 12 meceua Ha-
pactBa ¢ 48% B cpaBHeHMe C rpynata Ha HegmarHo-
ctmuympanmTe ¢ COVID-19, OT pUTbMHM HapyLLeHUs — ¢
66%, oT HacTbnNBaHe Ha MnokapaeH MHGapKT — ¢ 61%,
a OT pasBUTUE Ha CbpaeyvHa HeaoCTaTbYHOCT — CbC
73%. Cnopen CbLOTO TOBa U3crnenBaHe npexunsenuTe
COVID-19 nmat 92% nosuLieH puck ot Tpomboembo-
NUYHW MHUMOEHTW Npes criegeawmTe 12 meceua [11].

JINYHUAT HKM ONUT NOTBBPXKAABA Te3n AaHHWU. bnnso
40% ot naumeHTuTe, Npedbonegysann COVID-19, pas-
BMBAT NOCTKOBMAEH CUHAPOM, KOWTO MOXe Aa 3acerHe
BCUYKO — CbpLe, 0bbpeun, 6sn opob, YyepeH apob, ne-
pudepHu aptepun, Mo3bK. I npu ToBa TOM He 3aBUCK
OT Ha4yMHa, No KOMTO e MpOoTekno 3abonssaHeTo. 3a
NOCTKOBUAEH CMHAPOM FrOBOPUM, KOraTo XxopaTa He ce
Bb3CTAHOBSIBAT B paMK/UTE Ha MeceL, a Npoabriikaear
W npes cneaBallnTe Mecelm aa ycellaT ymopa, cbple-
OueHe, 6onku B myckynute. Npu Hac naeat naumeHTn ¢
BMCOKO UITN HUCKO KPBbBHO, C YCKOPEH NyJic, C MMoKap-
anT, ¢ nepudepHn emBonumn, Kakto U C Heo4YakBaHU
A0puv 3a Hac TpomMBb0o3n Ha KOPOHAPEH CbA C Nnocreasa-
La BbTpekamepHa Tpombo3a. Cpef No-HeoUYaKBaHUTE
€ N OMUCBaHUAT OT Hac Cry4an.

MPEQCTABAHE HA KIIMHUYEH CNYYAU

XpoHonorusa

04.11.2021 r. — Ha4Yano Ha cumnToMUTE: OOLLa OT-
nagHanoct, bebpunutet go 38,4° C, cyxa kawnuua;

08.11.2021 r. — nonoxwuteneH Obp3 TecT 3a
COVID-19, 3ano4yHaTa ambynatopHa Tepanus C aHTu-
OMOTMK M CUMNTOMaTUYHU CPEACTBa;

01-15.12.2021 r. — xocnuTanu3nMpaH n nekysBaH B
COVID-otgeneHue ¢ AaHHW 3a ABYCTPaHHa NHEBMOHUS,
Ho 6e3 cnag Ha kucnopogHata catypauusa nog 90%;

01.01.2022 r. — peumanB Ha OmnnakBaHusTa OT 3a-
OyX, Taxvkapauns, XMnoToHus. M3BrkaH ekmn Ha CneLwu-
Ha NMOMOLL, U NaLUEHTBLT € XocnutanuampaH B Kapguo-
norn4yHo otaerneHune Ha ,Codusmen’;

01.01.2022 r. — ycTaHOBEHa € AeCHOCTpaHHa de-
MopononnuteanHa dneborpombosa, Tpomb B Asc-
HO Mpeacbpave U MacuBHa ABycTpaHHa GenogpobHa
Tpomboembonus (BTE);

01.01.2022 r. — npoBeaeHa e cuctemHa pmnbpuHo-
nnsa;

06.01.2022 r. — pexocnutanusaums;

21.01.2022r — KoHTponeH npernea.

INTRODUCTION

A US study based on the data from the largest in-
tegrated health care system in the United States (VHA)
proved that people who had lived through a Covid 19
infection were at a greater risk of developing cardiovas-
cular and cerebrovascular diseases. Regardless of the
disease severity, the risk of a brain stroke in the next 12
months rose by 48% compared to the group of people
not diagnosed with Covid 19, the risk of heart rhythm
disorders rose by 66%, the risk of a myocardial infarc-
tion — by 61%, and the risk of developing heart failure
— by 73%. According to the same study, the people who
had lived through a Covid 19 infection increased the
risk of thromboembolic incidents in the next 12 months
by 92% [11].

Our personal experience confirms these data.
Nearly 40% of the patients who had Covid 19 develop
a post-Covid syndrome that may affect all organs in
the body — the heart, the kidneys, the lungs, the liver,
the peripheral arteries, and the brain. And that does
not depend on the course of the disease. A post-Covid
syndrome is a fact when people do not recover within
a month, and continue to feel fatigue, palpitations, and
muscle aches in the following months. We have had
patients with arterial hypertension and hypotension,
accelerated pulse rate, myocarditis, peripheral embo-
lisms, as well as patients with unexpected thromboses
of coronary vessels with ensuing intrachamber throm-
bosis. The case we describe is among the least expect-
ed pathologies.

CASE REPORT

Case timeline

04.11.2021 — onset of symptoms: malaise, fever up
to 38.4° C, dry cough;

08.11.2021 — a positive rapid test for COVID-19,
initiation of treatment with an antibiotic and symptom-
atic drugs in outpatient settings;

01-15.12.2021 — hospitalisation and treatment at a
Covid Department for bilateral pneumonia, but without
a drop in the oxygen saturation below 90%.

01.01.2022 — relapse of the complaints of short-
ness of breath, tachycardia, and hypotension; an am-
bulance was called and the patient was hospitalised at
the Cardiology Department of Sofiamed Hospital;

01.01.2022 - right femoropopliteal phlebothrombo-
sis, a thrombus in the right atrium, and massive bilater-
al pulmonary embolism were diagnosed;

01.01.2022 — administration of systemic fibrinolytic
therapy;

06.01.2022 — dehospitalisation;

21.01.2022 — follow-up visit.
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73-roguLeH naumMeHT e xocnuTtanmsmpaH ¢ KIMHnY-
Ha KapTvHa Ha guxaTtefniHa HeJoCTaTbyYHOCT U Kapauo-
reHeH wok Ha 01.01.2022 r. OT meguuMHCKaTa JOKy-
MEHTaLMs € U3BECTHO, Ye OT 7-8 roguHn e ¢ nepma-
HEHTHO NpPeACbPOHO MbXAEHE N MPOSIBM HA XPOHUYHA
cbpaeyvHa HegocTaTbYHOCT. [1pean 6 rogmHu e nony4mn
nonnuTteanHa gnebotpombo3a 1 e NpeTbpnsAn onepa-
LMs Ha NeBus OONeH KpanHuk. MNMogyeptaBame, ye na-
LMEHTBT € C XPOHUYHO NPEACHPAHO MbXAEHE, KOETO
€ MHOMKAUMS 3a aHTUKOAaryrnaHTHO NeyYeHue, HesaBu-
CMMO OT nocneacTeuaTa, npuunHsasadn ot COVID-19.

HacToswuTte onnakeanua 3anoysaT Ha 4.11.2021 r.
¢ pebpunuteT 1 kawnmua. Ha 8.11.2021 r. e HanpaBeH
Obp3 TecT 3a COVID-19, KovTO € Aan NonoXuTerneH pe-
synTar. [NayneHTHLT He e BakcuHupaH. [posen e amby-
nartopHa Tepanus, Ho 6e3 nogobpeHune. Ha 01.12.2021
r. € xocnutanuanpaH B COVID-otoeneHue ¢ gaHHuM 3a
OBYCTpaHHa MHEBMOHUS U NEKOCTEeNeHHa AuxaTenHa
HegocTaTbyHOCT. 1o Bpeme Ha xocnuTanusauusaTa,
npoabmkmna oo 15.12.2021 r., e nekyeaH ¢ Pemaecu-
BUP, aHTMBNOTUK, aHTUKoarynaHT — dpakcunapviH 2 no
0,6, KopTMKoCcTepong no cxema un anypetuk [5]. Cnea
n3nnceaHe ot COVID-otgeneHneTo npoeexna Tepa-
NUsi C aHTWarperaHT, HO He e MpMema aHTUKOarynaHT,
BBbMPEKM Ye € MoKasaH 3a NOCTOsIHHA aHTMKOoarynaHTHa
Tepanus nopagu npuapyxasallo 3abonsiBaHe — npeg-
cbpaHo mbxaeHe (CHA:2DS: VASc — 3 points).

HactbnBa peunguB Ha onnakeBaHuATa OT 3aayXx,
Taxvkapgusi, xeMogMHammyHa HectabumHOCT OT Cy-
TpuHTa Ha 01.01.2022 r. ¢ nocnegBawo obaxaaHe
KbM ekun Ha CnelwlHa nomMoLy U xocnutanusaums B
HaLIEeTO MHTEH3MBHO oTAeneHue. Npu nocTbnBaHETO
catypauuaTa Ha O, Ha cTaeH Bb3ayx e mexay 89% u
91%, a npu 3amecTBaHe ¢ kucnopog goctura go 99%;
TeHAeHuus 3a xmnotoHus — AH mexay 90 n 100 mm
Hg cucTonHa rpanHuua (npu obuvamHm CTOMHOCTU OKO-
no 150 mm Hg); TaxnaputMums npu NpeacbpaHo MbX-
OeHe, nyncoea YecTtoTta okono 170 ya./min (M3BecTHO
nepmMaHeHTHO NPEeACBbPAHO MBXAEHE); TemnepaTypa
Ha Tanoto 35,1° C. OT npoBegeHuTe nabopatopHu
n3crnegBaHvs Mma fAaHHu 3a: nosuweH D-gumep —
1360 mg/ml (pecp. rpaHuua o 280); nosuweH CRP
— 29,2 mg/l (ped. rpaHuua ao 5); TponoHuH | —0,0275
(ped. rpaHuua oo 0,0175). Mma HopmanHu CTOMHOCTU
Ha xemornobuvH, neskouuTtun, TpomMbounTun. MoHmxKeH
e pubpuHoreHsvT — 1,84 g/l (ped. rpaHmum 3,5-5,5).
KpbBHOra3oBusT aHanm3 cbC 3aMecTUTenHa Tepanus
¢ O, nokasea KOMMeHcupaHa pecnvpaTopHa arnkano-
3a c xunepokcus (3amectsaHe ¢ O,) U XunokanHus.
MoBuweHN ca YepHoapobHuTe eH3nmn: ASAT — 293,0
U/l (pedb. rpanmum go 40), ALAT — 377,3 U/l (ped. rpa-
Huum go 40). INR e 1,56 (ped rpanunum 0,9-1,1). EKI
JaHHWTEe NoKa3BaT: TaxMapuTMus, NpeacbpaHO MbX-
aeHe, ®P 170/min, penonsapusaunoHHn npomenun T(-)
V1'V6.

This is the case of a 73-year-old male patient who
was hospitalised on 1 January 2022 with clinical signs
of respiratory failure and cardiogenic shock. The medi-
cal documentation attests that the patient has been suf-
fering from permanent atrial fibrillation, and has been
displaying signs of chronic heart failure for 7-8 years
now. Six years ago, he had popliteal phlebothrombosis
and underwent a surgery of the left hip joint. We em-
phasize that the patient has chronic atrial fibrillation,
which is an indication for anticoagulant treatment, re-
gardless of the consequences caused by COVID-19.

The current complaints began on 4 November 2021
with fever and coughing. On 8 November 2021, a rapid
test for COVID-19 was performed which gave a positive
result. The patient’s vaccination status for COVID-19 was
negative. He received outpatient treatment, but without
improvement. On 1 December 2021, he was hospitalised
at a Covid 19 department with bilateral pneumonia and
mild respiratory failure. During the hospitalisation, which
lasted until 15 December 2021, the patient was treated
with Remdesivir, an antibiotic, an anticoagulant (Fraxi-
parine 2 x 0.6), a corticosteroid regimen and a diuretic
[5]. After the discharge, the patient underwent antiplatelet
therapy, but did not take an anticoagulant despite the fact
that he was indicated for permanent anticoagulation ther-
apy because of his concomitant condition, namely atrial
fibrillation (CHA2DS: VASc — 3 points).

On the morning of 1 January 2022, a relapse of
the complaints of shortness of breath, tachycardia,
and haemodynamic instability occurred, which was fol-
lowed by an emergency call and hospitalisation at our
Department of Intensive Care. Upon admission, the O,
saturation at room air was between 89% and 91%, but
with oxygen substitution therapy it reached up to 99 %;
there was a trend of hypotension (the systolic arterial
blood pressure was between 90 and 100 mm Hg giv-
en the usual levels of around 150 mm Hg); there was
tachyarrhythmia with atrial fibrillation, a pulse rate of
about 170/min (the patient was known to suffer from
permanent atrial fibrillation); the body temperature was
35.1° C. The laboratory test results revealed elevated
D-dimer at 1360 mg/ml (reference value up to 280 mg/
ml); increased CRP at 29.2 mg/| (reference value up to
5 mg/ml); troponin | at 0.0275 (reference value up to
0.0175). The values for haemoglobin, WBC, and plate-
lets were normal. The fibrinogen level was decreased
at 1.84 g/l (reference values 3.5-5.5 g/l). The blood gas
analysis with O, substitution therapy revealed compen-
sated respiratory alkalosis with hyperoxia (due to the
O, substitution) and hypocapnia. The liver enzymes
were elevated: ASAT at 293.0 U/l (reference value up
to 40 U/), and ALAT at 377.3 U/l (reference value up to
40 U/1). INR was 1.56 (reference values 0.9-1.1). ECG:
tachyarrhythmia, atrial fibrillation, frequency 170/min,
repolarisation changes T(-) V1°'V6.
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Exokapanorpadgusata nokassa 6enesn 3a [OK au-
narauusa n Texka cuctonHa gucdyHkumnsa, MaKoHbn
CMMMTOM, YMepeHa TpUKycrnuaanHa MHCYydULMEHLNS,
yMepeHa nyriMoHarHa XWNepToHWs M HanuuMe Ha
MacuBeH TPoMb B KyxuHaTa Ha ASCHOTO npeacbpave
(Or) (dowur. 2) ¢ nogBWXKHA YacCT, KOATO MPU HAKOU OT
CbpAdevHMTe yaapu npemMuHaBa npe3 TpuKycnuaanHa-
Ta Knana B KyxvHaTa Ha gscHarta kamepa (OK).

OT ponnepa Ha BEHO3HW CbAOBE Ce YCTaHOBWU
AecHocTpaHHa demopononnuteanHa dgneboTpom-
6o3a (dpur. 3 n 4). Nopagn BUCOKO CyCNEKTHN AaHHU
3a BTE ce Hanpaeu CT-nynmoanruorpadcmsa (cwr.
1) — noTBbpAeHa Oe guarHosaTa Ha gByCTpaHHa Ma-
cvBHa Tpomboa3a. [poBeae ce KNMMHUYEH KOMEermym c
KapOuoXMpypr U Kapgouorosu U ce B3e pelleHue 3a
cuctemHa pubpuHonusa ¢ Aktunude 100 mg i.v. no
ctaHgapteH npotokon (01.01.2022 r.) [4]. Mauneh-
TbT MOHece npouepyparta CrnokonHo, 6e3 3Hauymmu
CTpaHM4HM edekTn 1 6e3 gaHHM 3a KbpBeHe. Exo-
KapguorpadCckoTo npocrnegsBaHe nokasa penyuu-
paHe Ha Tpomba B [l owe crnea NpunoxeHue Ha
nbpsute 50 mg BUBPUHONUTUK U Ce NOCTUTHA edhek-
TMBHa uBpuHOMM3a cried MpunoXeHne Ha obLo
100 mg. lNMopg exokapguorpadcko HabnwogeHue ce
npocrneay OMHaMWYHO HamansBaHeTo Ha obema Ha
Tpomba B ASICHOTO Npeacbpaune no Bpeme Ha UHAy-
3uaTa ¢ pmbpuHoNUTUK. BB3MOXHO € ga uma 4ac-
TU4YHa embonunsaumsa oT Hero kbM 6enogpobHaTta ap-
TepunanHa cuctema. lNopagm nunca Ha BnolwlaBaHe
Ha KNMHWYHaTa CMMMNTOMaTMKa U XeMognHaMn4HaTa
CcTabunHoOCT Ha NauneHTa NpmMexme, 4Ye ToBa € Masnko
BEPOSITHO UK Ce Kacae 3a Mukpoembonuu.

B cneppawmte gHU Npu npocnegsBaHe ce nocTur-
Ha XxemognHaMn4Ha CTabUIHOCT, HE Ce HamnOoXW BKIOY-
BaHe Ha kaTexonamuHu. [locteneHHo ce ctabunuampa
nyrnicoBata 4YecToTa M Npu gexocnuranusauusata goc-
TurHa okono 90 ya./min. NpoBegeHn ca nscnegsaHus
— KopemHa exorpadusi, CT Ha rpbaeH KOW U KOpeM,
KaKTO M TYMOPHM MapKepw, OT KOUTO He ca yCTaHOBe-
HW OaHHM 3a TymopHa dopmaums. Mpu npocnenssa-
He Ha MbiiHa KpbBHa kapTuHa (MKK) nauneHTsT € 6e3
3Ha4YMM cnag Ha xemornobuHa. 3a 5 gHu e nocTurHaTo
HamansiBaHe Ha CTOMHOCTUTE Ha YepHOAPOOHUTE eH-
3uMmn ¢ okono 50% m Ha KOHTpOnHuA nperneq cneq 3
cegmMuum Te ca B pedepeHTHU rpadmum. Ha 21.01.22 .
€ HanpaBeHa exokapauorpadusi, KOSTO NoKasBa Iieko
pegyumpaHe Ha obema Ha K oT 50 Ha 45 mm (6Ga-
3aneH pa3mep) 1 neko nogobpeHa cuctornHa pyHKuns
Ha OK TAMNCE ot 9 Ha 15 mm, nynMoHanHoTo Hansira-
He e okono 45-50 mm Hg. [JonnepoBoTo nscnenBaHe
Ha BEHO3HMTE CbOOBE MoKasa pekaHanu3upaHa gec-
HocTpaHHa gneboTpombo3a ¢ ocTaTbyHa NPUCTEHHA
Tpombo3a B cTagui Ha opraHnsauumst (cwr. 5-8).

The echocardiography displayed evidence of dila-
tation of the right ventricle (Fig. 2) and severe systolic
dysfunction, presence of Mcconnell’s sign, moderate
tricuspid insufficiency, moderate pulmonary hyperten-
sion, and the presence of a massive thrombus in the
cavity of the right atrium with a mobile part which pass-
es through the tricuspid valve into the cavity of the right
ventricle with some of the heart beats.

The Doppler ultrasonography of the veins demon-
strated evidence of right femoropopliteal phleboth-
rombosis (Fig. 3 and 4). Due to the high probability
of pulmonary embolism, a CT-pulmoangiography was
performed, which confirmed the diagnosis of massive
bilateral thrombosis (Fig. 1). A clinical council was con-
vened with the participation of a cardiac surgeon and
cardiologists, and a decision was made to perform
systemic fibrinolytic treatment with Actilyse 100 mg
i.v., following a standard protocol (1 January 2022) [4].
The patient tolerated the intervention calmly, without
significant adverse effects and without any evidence of
bleeding. The echocardiography follow-up examination
revealed a reduction of the thrombus in the right atri-
um immediately after the application of the first 50 mg
of the fibrinolytic agent, and efficient fibrinolysis was
achieved after the application of a total of 100 mg. Un-
der echocardiographic monitoring the dynamic reduc-
tion of the thrombus in the right atrium was followed
during the infusion of the fibrinolytic agent. It is possible
that partial embolisation occurred from the thrombus
toward the pulmonary arterial system. Because of the
absence of aggravation of the symptoms and the hae-
modynamic stability of the patient we assumed that the
probability of the latter was insignificant or that it might
have taken the form of microembolisms.

Over the next few days of monitoring, a haemody-
namic stability was achieved, and there was no need for
application of catecholamines. Gradually, the pulse fre-
quency was stabilised, and reached about 90/min upon
discharge. Additional examinations such as ultrasound
of the abdomen, CT of thorax and abdomen, as well as
tumour markers were performed, which did not reveal
any evidence of a malignant process. The full blood
count showed no significant drop in the haemoglobin
levels. The liver enzyme values decreased within 5 days
by nearly 50% and 3 weeks later, during the follow-up
visit, they were already within reference values. On 21
January 2022, an echocardiography was performed,
which displayed a slight decrease in the volume of the
right ventricle from 50 mm to 45 mm (basal size) and
slightly improved systolic function of the right ventricle
(TAPSE from 9 to 15 mm, and pulmonary pressure
about 45-50 mm Hg). The Doppler ultrasonography of
the veins revealed rechannelled right phlebothrombo-
sis with residual thrombosis along the wall in a stage of
organisation (Fig. 5-8).
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®wur. 1. CT Ha HaTuBeH Ha 6sn Apob — Bu3yanuaumpat ce nbposHu ®ur. 2. Tpomb B KyxvHaTa Ha AsiCHO Npeacbpave

6 6 COVID-19
IPOMENI B benoapobHeTa Tekar Mo Tvra Ha Fig. 2. A thrombus in the cavity of the right atrium

Fig. 1. CT of lungs without contrast matter: evidence of fibrotic
changes in the pulmonary tissue typical of a COVID-19 infection

®dur. 3 u 4. PemopononnuteanHa dpneborpombosa / Fig. 3 and Fig.4. Femoropopliteal phlebothrombosis

®ur. 5 u 6. iByctpanHo BTE — npeau u cnep pmbpuHonusarta

Fig 5 and Fig. 6. Bilateral pulmonary embolism: prior to and after the fibrinolytic treatment
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®ur. 7 u 8. Cnen dpnbpuHonusa — He ce Bu3yanusmpa Tpom6 B A1

Fig. 7 and Fig. 8. After the fibrinolytic treatment — there is no evidence of a thrombus in the right atrium

OBCBHXAOAHE

COVID-19 e 6bp30 pasnpocTpaHsiBawia ce naH-
aemus, npudnHeHa ot SARS-CoV-2. BupycsT ataky-
Ba KNETKUTE Ha roCTOMPUEMHMKA Ype3 CBbp3BaHe C
peuenTopn Ha aHrMoTEH3WMH KOHBepTMpall, €H3UM-2
(ACE2), kouTO ca LUMPOKO pasnpocTpaHeHn B Genusi
apob, cbpueTo 1 YepaTta. benogpobHute cumnTomMm
Ca Han-4ecTo cpeLlaHaTa n3sisa Ha bonecTTa, HO BCbLU-
HOCT ce HabnogaBa MynTUCUCTEMHO 3acsiraHe ¢ akTu-
BaLMs Ha Bb3NanuTenHu NbTULLA U YBENUYEHO OTAe-
NsiHe Ha UHTEPMEBKMHU, BOAELLM A0 LUUTOKMHOBA Oyps
(Cytokine release syndrome, CRS) [7]. KoarynauunoH-
HUTEe HapylleHus ca onuceaHu Yecto npu COVID-19
nauneHT N ce CBbP3BaAT C MO-TEXKO MpOTUYaHE Ha
GonectTta 1 ¢ no-nowwa nporHo3a [10]. YnoTtpebarta Ha
KOPTMKOCTEPOUAN MPU KPUTUYHO BONHM MOXe a NOBU-
LM BUCKO3UTETA Ha KpbBTa. Kato gonbnHeHne, Hanm-
YMETO Ha 3axapeH auabeT, apTepuanHa XUNepToHUs,
KopoHapHa 6onecT, nepudepHa aptepuanHa 6onecT,
npegLwecTBaly, UCxemudeH MHCynT unu 6enogpobHa
Tpomboembonusa n nmobunusaumst morat ga 3acunart
pucka oT TpoM060o3u npu 6onHM ¢ COVID-19. Tpsidea ga
ce oThenexu, 4e Mmakap 1 no-psako Tpombo3a Moxe Aa
HaCTbLNW U B NPEALUECTBALLO 30paBu CbLOBE U CTPYK-
TYPHO 1 YHKUMOHAMNHO 34paso cbple [1].

Hawunar knvHuyeH crniyyanm npeactaBss MbX Ha
73-roguiiHa Bb3pacT, KOWTO MOCTbNBa B GonHuuarta
C KapTvHa Ha KapAMOreHeH LUOK U NeKOo m3paseHa au-
XaTenHa HeaoCTaTbYyHOCT 53 AHM cneq nonoXuUTeneH
TecT 3a COVID-19. OT HanpaBeHnTe n3cnegsaH1s ca
YCTAHOBEHWN MOBULLEHN MapKepu 3a Bb3nareHue, Ko-
arynaumoHHN nokasaTenu M NOBULLEHW YepHOOpPO6HM
eH3umn. Hanuue ca exokapguorpadpckm AaHHu 3a ou-

DiscussIiON

COVID-19 is a rapidly spreading pandemic caused
by SARS-CoV-2. The virus attacks the host’s cells by
binding to the receptors of the angiotensin-convert-
ing enzyme 2 (ACE 2) which are widely spread in the
lungs, the heart, and the intestines. The pulmonary
symptoms are the most common disease manifesta-
tion, but in fact the virus affects multiple systems in the
organism and activates inflammatory pathways leading
to the increased release of interleukins and resulting in
the cytokine release syndrome (CRS) [7]. Coagulation
disorders have often been described in COVID-19 pa-
tients and they are related to a more severe disease
course and worse prognosis [10]. The application of
corticosteroids may increase the blood’s viscosity. Ad-
ditionally, the presence of diabetes mellitus, arterial
hypertension, coronary disease, and peripheral arte-
rial disease, previous incidents of an ischaemic brain
stroke or pulmonary embolism, and immobilisation
could increase the risk of thromboses in COVID-19 pa-
tients. It is worth pointing out that although more rarely
a thrombosis might occur in previously healthy blood
vessels and a healthy heart from an anatomical and
physiological point of view [1].

Our clinical case presents a 73-year-old male pa-
tient who was admitted to the hospital with cardiogen-
ic shock and mild respiratory failure 53 days after a
positive test for COVID-19. The laboratory tests re-
vealed the following: elevated inflammation markers,
coagulation indices, and liver enzymes. There was
echocardiographic evidence of dilated and dysfunc-
tional right ventricle, pulmonary hypertension, and a
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natupaHa u gucyHKuMoHanHa gdcHa kamepa, nyn-
MOHarnHa XWNepToOHNs U MacuMBeH TPOMO B ASCHOTO
npencbpave. [lonnep Ha BEHO3HM Cb0Be Nokasa Aec-
HOCTpaHHa cemMopononnuTteanHa dneboTpombo3a.
lMpoBene ce CT-nynmoaHrnorpadgus, oT KOATO ce ycTa-
HOBM ABycTpaHHa macusHa BTE. Matonorunte, Kouto
BnaronpuaTcTBaT BbTpeCchbpAeyHaTa cTasa Ha KpbBTa,
KaTo AunaTtatMBHa KapguommonaTtusi, OCTbp MuoKap-
OeH MHapKT, NeBokamepHa aHeBpM3Ma, knanHu 3abo-
naABaHUA/MEXaHNYHN NPOTE3N, NPEACHPAHO MbXAEHE,
ca CBbp3aHu C MOBULLIEH PUCK OT TpomboobpasyBaHe n
00uMKHOBEHO 3acarat nasoto npeacwpaue (JI) — yxo
N MPUCTEHHO B nsABaTa kamepa. Tpombu B [l cbLuo
MoraT ga ce obpasyBar 1 Aa 3acaraTt Unn He yxoTo Ha
OACHOTO Mpeacbpaune, a MoHsikora ce npuemart KaTo
MurpMpanu Tpombu oT BeHo3HaTa cuctema. B Hskou
crnyvyau npuv nauneHTn B TEXKO OBOLLO CbLCTOSIHUE U B
WHTEH3VBHW OTAENEHUS MOXe fa ce obpasyBa Tpomb
BbPXY KaTeTbp 3a xemoguanuaa unm LieHTpaneH BeHo-
3eH nbT. [pu kpyuTUYHO BornHKM naumeHtn ¢ COVID-19
4YecTo ce HabniogaBa CbCTOSIHME, KOETO W3MbIHsSBA
KpUTepuuTe 3a AuceMumHuMpaHa BbTpeCcbaoBa Koaryna-
umsa (DIC-cungpom). MNognexawmst MmexaHnsbm npu
Te3n KoarynalnoHHM CbCTOSHUSE MOXe Aa ce npeacrta-
BM KaTo cMecumLa OT KoarynabunHocT 1 M3koHcymupa-
He Ha akTopuTe Ha KpbBOCbCUpBaHe [2]. B Hawwms
KNuHWYeH cny4van nosuweHnat HP n yepHogpobHuTe
eH3mMu (6e3 gaHHM 3a npeflecTBalla 6onecT Ha vep-
HUs1 Apo6) BEPOATHO Ce AbImKaT Ha OCTPOTO pasBUTHE
Ha OK cucTonHa ancgyHkums, AoBena 40 OCTPO Nnokay-
BaHe Ha HansiraHeToO BbB BEHO3HUTE CbAOBE Ha Yep-
Hust Apo6. MNMopagu xemognHammyHaTa HecTtabunHocT
Ha nauMeHTa U He3aBUCMMO OT 3HAYMMO MOBULLEHUTE
YepHOApPOOHM NoKasaTenu, ce B3e peLLeHne aa ce npo-
Bede cuctemHa ubpuHonmsa [4] ¢ gobbp KIMHUYEH
edeKT 1 6e3 nocnegpallo KbpBeEHE.

Hepsgko crep nedyeHve B 60MHMLA HA NAUUEHT C
nHdpekuna ¢ SARS-CoV-2 ce nonyyaBsa peungue Ha
onnakeBaHuaTa. Criyyam kaTto To3m TpsibBa Aa HU Haco-
yaT KbM TbpceHe Ha Gene3n 3a BTE kaTto Bb3MOXHa
npuynHa 3a BriowasaHeTo. lMpy HawwmMsa naumMeHT no
BpeMe Ha revyeHneTo my B 6omnHuua 3a COVID-nHeB.-
MoHMs oT 01.12 go 15.12.21 r. e npoBefeHa aHTUKO-
arynaHTHa Tepanusa ¢ npodunakTMyHa go3a aHTUKO-
arynaHT, HO He € MpoAdbihKeHa Npu OOMALLUHOTO MY
NleYeHNETO, a € OCTaBEH Ha Tepanus C aHTUarperaHT,
BbNPEKN Ye e nokasaH 3a NOCTOSIHHA aHTMKoarynaHT-
Ha Tepanusa nopagu npugpyxasawo 3abonsBaHe —
npeacbpaHo mbxaeHe. OcBeH ToBa NpaBu Bneyatrne-
HUEe ObNArMAT Nepuon MeXay HadanHuTe CUMMTOMM,
nonoxurtenHus Tect 3a COVID-19 1 MOMEHTBT, B KOW-
TO MMa KIMMHWYHO n3siBeHa TpoM0bo3a. Te3n akTn Hu
[aBaT OCHOBaHMe Aa npenopbyamMe NpogbInKUTENHA
npodunaktuka Ha BTE, BT n aptepuanHa Tpombo-
3a cneg COVID-19, ocobeHo npy BUCOKOPUCKOBK Na-

massive thrombus in the right atrium. The Doppler
ultrasonography of the veins revealed right femoro-
popliteal phlebothrombosis. A CT-pulmoangiography
was performed which showed evidence of bilateral
massive pulmonary embolism. The pathologies that
favour the intracardiac blood stasis, such as dilated
cardiomyopathy, acute myocardial infarction, left ven-
tricle aneurysm, valve diseases/mechanical prosthe-
ses, and atrial fibrillation, are related to an increased
risk of thrombogenesis, and usually affect the left atri-
um (the auricle) and form along the wall of the left ven-
tricle. Thrombi can be formed in the right atrium, and
they can affect or not the auricle, but sometimes they
are treated as thrombi that have migrated from the
venous system. In some cases, in patients with de-
teriorated overall state and patients in intensive care
units a thrombus may be formed on a haemodialysis
catheter or a central IV line. In critically ill patients with
COVID-19 often a condition is observed that fulfils the
criteria for disseminated intravascular coagulation
(DIC syndrome). The underlying mechanism in these
coagulation conditions may be presented as a mixture
of coagulability and consumption of the clotting fac-
tors [2]. In our clinical case, the increased INR and the
elevated liver enzymes (without evidence of previous
liver disease) were probably due to the acute develop-
ment of right ventricle systolic dysfunction that had led
to an acute increase in the pressure in the veins of the
liver. Because of the haemodynamic instability of the
patient and regardless of the elevated liver enzymes,
a decision was made to perform systemic fibrinolytic
therapy [4], which gave a good clinical effect and no
subsequent bleeding.

It is not rare that COVID-19 patients who have been
treated in hospital settings suffer a relapse of their com-
plaints. Cases like this one ought to direct our clinical
thinking in search of signs of pulmonary embolism as
a possible cause of the aggravation. In the case of our
patient, during his hospital stay from 15t to 15" Decem-
ber 2021 he received anticoagulant therapy with an an-
ticoagulant at a prophylactic dose, but the anticoagulant
therapy did not continue during his treatment in home
settings, and the patient was left only with antiplatelet
therapy despite the fact that he was indicated for perma-
nent anticoagulation treatment because of his concom-
itant condition, namely atrial fibrillation. Moreover, it is
worth noting the long period between the onset of the ini-
tial symptoms, the positive result of the COVID-19 test,
and the moment of the clinically manifested thrombosis.
These facts give us grounds to recommend more ag-
gressive and lasting prophylaxis of the pulmonary em-
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LUMEHTN, KOUTO MMaT MoKa3aHus 3a NpoabIDKUTENHA
aHTuKoarynaHTHa Ttepanus u npegn COVID-19 [3]. B
PasnMyHn MexayHapoaHu nybnukaumm 3a naumeHTn ¢
YCIOXXHEHUS, Mpu TOBa TakMBa, KOUTO HSAMAaT criome-
HaTaTa M3Ha4yanHa npegnocraBka 3a aHTMKoarynaHT-
Ha NpodunakTka, KakbBTO € HaLIWAT crny4van, ce 06-
CbXOa yOb/hKaBaHe Ha aHTuKoarynaHtHaTa Tepanusi
0o 45 gHu cneg gexocnutanuaaumata. Bbnpekn ToBa
obade BCUMYKM MeXOyHApOOHW MpOoy4YBaHUS U 0Jo-
OpeHn MpPOTOKOMNM YTOYHSABAT, Ye Ha MpakTuka HsaMa
opobpeHa cxema 3a gosaTa M BPeMeTo Ha ynoTpeba
Ha aHTUTPOMOOTMYHM NekapcTBa NP NaUNEHTN C UH-
dekuymsa ¢ SARS-CoV-2 [12].

3AKNIOYEHUE

Mpwn vacTt ot naumeHtmute ¢ COVID-19 morart ga ce
HabntogasaTt apTepuarnHiu, BEHO3HU U BbTPeCbpaeyHM
TpombB0o3M JOpWU U NPU CTPYKTYPHO M (PYHKLMOHAITHO
HOopManHo cbpue u cbhose [9]. Kakto e Habnioga-
BaHO M OMWUCAHO BeYe B KIMHWYHU MPOYYBaHWS, TOBA
BEPOSATHO 3acsira KOMMJIEKCEH MEXaHu3bM Ha Bbana-
neHuve [6], eHOOTENHO yBpeXxaaHe, MOBULLEH KPbBEH
BMCKO3WTET, Ob/MKaLl, Ce Ha CBPBbXMPOAYKUUSA Ha Koa-
rynaumoHHN hakTopy U KOHCyMaTMBHAa KoarynonaTusl.
lMpochmnakTrkata 1 NeYeHMeTo C aHTMKOoarynaHTm ca
0COBEHO BaXkHU Mpu Te3n NaumMeHTV 1 nonaara oT ToBa
MHOTOKPaTHO HaAXBbpIis pUcKa OT KbpBEHE.

He e deknapupaH KOHpAUKM Ha uHmMepecu
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bolism, deep phlebothrombosis, and arterial thrombosis
after a COVID-19 infection especially in high-risk pa-
tients who have been indicated for long-term anticoagu-
lation therapy even before the COVID-19 disease [3]. In
various international publications for patients with com-
plications, moreover those who do not have the men-
tioned initial prerequisite for anticoagulant prophylaxis,
as in our case, prolongation of anticoagulant therapy up
to 45 days after dehospitalization is discussed. Howev-
er, all international studies and approved protocols spec-
ify that there is virtually no approved schedule for the
dose and timing of antithrombotic drugs in patients with
SARS-CoV-2 infection [12].

CONCLUSION

In some COVID-19 patients, arterial, venous,
and intracardiac thromboses may be observed even
in the event of healthy heart and blood vessels from
an anatomical and physiological point of view [9]. As
has already been observed and reported in clinical
trials, that is probably due to a complex mechanism
of inflammation [6], damage to the endothelium, and
increased blood viscosity due to the hyperproduction
of coagulation factors and consumption coagulopathy.
The prophylaxis and treatment with anticoagulants are
extremely important in these patients, and the benefit
of that is much greater that the risk of bleeding.
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