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SAZETAK: Venska tromboembolija (VTE) i dalje je veliki dijagnosticki i terapijski izazov u bolesnika s
boles¢u COVID-19. Rano je postavljanje dijagnoze kljuéno jer primjena antikoagulantne terapije odre-
duje ishode. Pluéna embolija (PE) ¢esta je komplikacija infekcije virusom uzro¢nikom bolesti COVID-19
te ima vazne implikacije za prognozu bolesti. Vise od 60 % epizoda PE-a dogada se u prvih 90 dana
nakon otpusta iz bolnice, pri ¢emu je pravilno izabrana tromboprofilaksa od kljuéne vaznosti za prog-
nozu. Opetovane pojave embolije i smrtni ishodi mogu se sprijeciti pravodobnom dijagnozom i lijece-
njem. Takotsubo kardiomiopatija jedan je od uzroka infarkta miokarda s neopstruktivnim koronar-
nim arterijama, a prognoza je najceSce dobra. Predstavljamo slu¢aj visokorizi¢ne PE u post-COVID-19
bolesnice, dodatno zakomplicirane pojavom Takotsubo kardiomiopatije.

SUMMARY: Venous thromboembolism (VTE) remains a major diagnostic and treatment challenge
in COVID-19 patients. Early diagnosis is essential, since anticoagulant treatment determines patient
outcomes. Pulmonary embolism is a frequent complication of COVID-19 infection that has important
prognostic implications. Over 60% of PE episodes occur during the first 90 days after the discharge,
where properly selected thromboprophylaxis is prognostically essential. Recurrent embolisms and
fatal outcomes can be prevented with timely diagnosis and treatment. Takotsubo cardiomyopathy is
one the causes of myocardial infarction with non-obstructive coronary arteries with generally good
prognosis. We present a case of high-risk PE in a post-COVID-19 infection patient additionally compli-
cated by Takotsubo cardiomyopathy:.
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Uvod Introduction

Ostecenja miokarda, koja uklju¢uju akutnu upalu
miokarda, op$irno su dokumentirane komplika-
cije akutnog oblika infekcije koronavirusom 2019
(COVID-19). Prema preglednom ¢lanku iz 2020.,
oko 5 — 25 % bolesnika hospitaliziranih zbog bo-
lesti COVID-19 imalo je znakove oSte¢enja mio-
karda. Postoji joS mnogo neodgovorenih pitanja
glede utjecaja na srce i mehanizama ozljede mi-
okarda pri zarazi virusom uzro¢nikom bolesti
COVID-19. Takoder, rizik od tromboembolijskih

Injuries of the myocardium, which includes acute
myocardial inflammation, are well-documented
complications of acute coronavirus disease 2019
(COVID-19). According to a 2020 review, approxi-
mately 5-25% of patients hospitalized with COV-
ID-19 had evidence of myocardial injury. There
are still many questions which remain unan-
swered regarding the descriptions of cardiac in-
volvement and underlying mechanisms of heart
injury. Additionally, the risk of thromboembolic
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komplikacija povisen je i do 90 dana nakon otpusta iz bol-
nice nakon infekcije virusom uzro¢nikom bolesti COVID-19.
Vise je mehanizama, uklju¢ujuéi tesku upalu, omamljenost
miokarda, katekolaminergijske i ishemijske mehanizme te
emocionalni stres, koji mogu uzrokovati Takotsubo kardio-
miopatije (TCM) kao oblika akutnog zatajivanja srca. U ovom
¢emo prikazu opisati slu¢aj masivne post-COVID-19 plu¢ne
embolije (PE) i TCM-a koja je u iste bolesnice nastupila dva
tjedna nakon PE-a te se oc¢itovala kao infarkt miokarda s ne-
opstruktivnim koronarnim arterijama (MINOCA; prema engl.
myocardial infarction with non-obstructive coronary arteri-
es).

Prikaz slucaja

Predstavljamo slu¢aj bolesnice u dobi 56 godina koja je hospi-
talizirana u kardioloskoj klinici zbog tesSke zaduhe, palpitacija
1 slabosti. Bila je tjelesno aktivna i bez ranijih kardiovasku-
larnih bolesti. U anamnestickim podatcima nisu ustanovljeni
nikakvi drugi komorbiditeti ili ¢imbenici rizika. Simptomi su
poceli tri sata prije dolaska. Bolesnica je navela samo hospi-
talizaciju zbog bolesti COVID-19 prije dva mjeseca, koja se o¢i-
tovala kao blaga upala pluéa sa stabilnim klini¢ckim tijekom.
Otpustena je iz bolnice uz terapiju acetilsalicilatnom kiseli-
nom. Nisu registrirani nikakvi provocirajuc¢i ¢imbenici za PE
(bez ozljeda, kirurskih zahvata, boravka u krevetu duljeg od
72 sata, bez karcinoma, hormonske ili kontracepcijske tera-
pije, bez znakova duboke venske tromboze (DVT) i bez pret-
hodne PE/DVT). Indeks tjelesne mase bio je 26. Pri pregledu
bolesnica je bila afebrilna i tahipnoi¢na, s frekvencijom res-
piracija od 23 ciklusa/min. Bila je hemodinamski nestabilna,
s arterijskom tlakom od 90/55 mmHg, frekvencijom srca 120/
min, hladnim perifernim dijelovima tijela i naru§enom kog-
nicijom. Nije bilo znakova hipervolemije ili DV T-a. Elektrokar-
diogram je pokazao sinusni ritam s frekvencijom srca od 120/
min uz prisutnost bloka desne grane. Zbog procijenjene viso-
ke vjerojatnosti prisutnosti PE-a (>4 prema Wells bodovanju)
provedena je hitna ehokardiografija (slika 1) kako bi se utvrdi-
li uzroci simptoma. Pregledom su pronadeni znakovi plu¢ne
arterijske hipertenzije s teS§kom trikuspidnom regurgitacijom
(Vmax 56 mmHg), dilatirana i nekompresibilna vena kava (23
mm), znatno dilatirana desna klijetka, D-oblik lijeve klijetke,

complications is increased up to 90 days post discharge after
COVID-19 infection. Several mechanisms including severe
inflammation, myocardial stunning, catecholaminergic and
ischemic mechanisms, and emotional stress can lead to Ta-
kotsubo cardiomyopathy (TCM) as a form of acute heart failure.
The present report describes a case of massive post COVID-19
pulmonary embolism (PE) and Takotsubo cardiomyopathy pre-
senting as myocardial infarction with non-obstructive coro-
nary arteries (MINOCA) in the same patient two weeks after
the PE event.

Case report

We present the case of a 56-year-old woman hospitalized at
Cardiology Clinic due to severe dyspnea, palpitation, and weak-
ness. She was physically active and without previous cardio-
vascular disease. She also denied other comorbidities or risk
factors. The symptoms started three hours before the presen-
tation. As to medical history, she only reported hospitalization
due to COVID-19 infection two months before, presenting with
mild pneumonia and stable clinical course. She was discharged
with aspirin therapy. The patient denied any provocable PE risk
factor (no history of injury, no surgical treatment, bed rest over
72h, no cancer history, no history of contraceptives or hor-
mone therapy, no signs of DVT or previous PE/DVT). Her BMI
was 26. On physical examination, she was afebrile and tachyp-
neic, with a respiratory rate of 23 cycles/min. She was hemo-
dynamically unstable, with a blood pressure of 90/55 mmHg,
heart rate of 120 bpm, cold periphery, and disturbed cognition.
There were no signs of fluid overload or DVT. The electrocardio-
gram showed sinus rhythm with a heart rate of 1220 bpm and the
presence of right bundle branch block. Due to the assessed high
probability of PE (Wells score >4), urgent echocardiography
(Figure 1) was performed aiming to evaluate the causes of the
patient’'s symptoms. The examination showed signs of pulmo-
nary artery hypertension (PAH) with severe tricuspid regurgi-
tation (Vmax 56 mmHg), dilated and incompressible vena cava
(23 mm), severely dilated right ventricle, D-shaped left ventri-
cle, hypokinesia of the mid-right ventricle (RV) free wall com-
pared to the apex (McConnel's sign) with reduced RV function
— TAPSE 16, and shortened pulmonary accelerated time (AT 58
msec) (60/60 sign). Left ventricular function was normal. Those

FIGURE 1. Transthoracic Echocardiography. (A) Parasternal short-axis view of the heart showing a dilated right ventricle with
D-shaped left ventricle. (B) Presence of severe tricuspid regurgitation.
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hipokinezija sredine slobodne stijenke desne klijetke (RV) u
usporedbi s apeksom (McConnelov znak) uz oslabljenu funk-
ciju RV — TAPSE 16, te skra¢enim akceleracijskom vremenom
napluénom zalistku (AT 58 msec) (znak 60/60). Funkcija lijeve
klijetke (LV) bila je normalna. Ovi su parametri bili neizravni
znakovi moguce PE. Bolesnica je bila hospitalizirana te je za-
poceto lijecenje heparinom. Pregledom kompjutoriziranom
tomografijom (CT) toraksa s angiografijom (slika 2) utvrdena
je bilateralna plu¢na embolija glavne plu¢ne arterije (MPA)
koja je ukljuc¢ivala desnu MPA i nekoliko segmentalnih arte-
rija. Doppler donjih ekstremiteta bio je normalan. Vrijednost
D-dimera bila je 35 562 pg/mL. Laboratorijski rezultati 1 CRP
bili suunutar normalnih vrijednosti. Visokoosjetljiv troponin
(Hs-cTn I) bio je povisen, s vrijednos¢u od 74 ng/L, a vrijednost
NT-proBNP-a bila je 1421 pg/mL. Ostale laboratorijske vrijed-
nosti bile su unutar normalnih raspona, s odrZzanom funkci-
jom bubrega s obzirom na dob. Izracun glomerularne filtracije
bio je 78 mL/min/1,73 m? Na osnovi hemodinamskoga profila,
ehokardiografskih nalaza disfunkcije RV-a, vrijednosti >1 na
SsPESI bodovanju te povisene razine troponina, bolesnici je
inicijalno procijenjen visok rizik od ranog mortaliteta. Vrijed-
nosti plinske analize krvi bile su unutar normalnih granica,
uz blago snizene razine pCO, (pH 7,41, pCO, 26 mmHg, pO, 74
mmHg, HCO, 16,5 mmol/L, S0, 95 %, laktat 1,5 mmol/L).
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parameters showed indirect signs of possible PE. The patient
was hospitalized, and heparin therapy was started. Computed
tomography (CT) angiography of the thorax was performed,
which revealed pulmonary embolism in the bilateral main
pulmonary artery (MPA) involving the right MPA and involve-
ment of a few segmental arteries (Figure 2). Ultrasound of the
bilateral lower extremity was normal. D-dimer values were
35562 pg/mL. The patient’s laboratory results and CRP were
within normal values. High-sensitivity troponin I (Hs-cTn I)
was increased, with a value of 74 ng/L, and the NT-proBNP
value was 1421 pg/mL. Other laboratory findings were within
normal ranges, with preserved renal function for the patient’s
age. Calculated glomerular filtration rate was 78 mL/min/1.73
m? Based on the hemodynamic profile, echocardiography
findings of RV dysfunction, sPESI score >1, and elevated tro-
ponin levels, the patient was initially assessed as a high risk
for early mortality. Gas analyses were within normal limits,
with slightly decreased pCO, levels (pH 7.41, pCO, 26 mmHg,
pO, 74mmHg, HCO, 16.5 mmol/l, SO, 95%, lactate 1.5 mmol/I).

Due to high clinical risk, the patient was treated with fi-
brinolytic therapy (Actilyse 100 mg infusion for two hours)
with significant clinical improvement after three hours. BP
normalized to 120/75 mmHg, HR 90 bpm, SO, 95% on room air.
Further management used unfractionated heparin 25.000 [E

FIGURE 2. CT Pulmonary Angiography. (A, B) Computed tomography pulmonary angiography demonstrates multiple filling de-
fects involving lobar and segmental branches of the right pulmonary artery.

Zbog visokoga klini¢kog rizika primijenjeno je lijecenje fib-
rinolitickom terapijom (Actilyse 100 mg infuzijom tijekom dva
sata), uz znatno klini¢ko poboljsanje nakon tri sata lijeCenja.
Arterijski se tlak normalizirao na 120/75 mmHg, uz frekven-
ciju srca 90/min, SO, 95 % na sobnom zraku. Daljnje je lije-
¢enje provedeno nefrakcioniranim heparinom 25 000 i. j. na
dan tijekom tri dana. Nakon tog razdoblja bolesnica je lijeCena
rivaroksabanom 15 mg 2 puta na dan. Kontrolna ehokardio-
grafija provedena 7 dana nakon dolaska pokazala je znatno
smanjenje veli¢ine RV-a, smanjen stupanj trikuspidne regur-
gitacije, negativan McConnelov znak te odsutnost trombot-
skih formacija u desnoj pretklijetki i veni kavi. D-dimeri prije
otpusta iz bolnice bili su 1987 ng/L. Bolesnica je bila otpuste-
na nakon 10 dana, klini¢ki stabilna na oralnom antikoagulan-
su rivaroksabanu 15 mg 2 puta na dan tijekom 21 dana te 20
mg tijekom idu¢ih Sest mjeseci.

daily over three days. After that period, the patient was placed
on rivaroxaban treatment 15 mg bid. Control echocardiogra-
phy 7 days after admission showed significant reduction of
RV size, reduced tricuspid regurgitation, negative McConnel's
sign, and no thrombotic formations in the right atrium and
vena cava. Pre-discharge D-dimers values were 1987 pg/L.
The patient was discharged after 10 days, clinically stabilized
on oral anticoagulation with rivaroxaban 15 mg bid for 21 days
and 20 mg od for the next six months.

Two weeks after the discharge, the patient was once again
hospitalized with chest pain and ECG signs (Figure 3) of ST
segment elevation myocardial infarction and hs-troponin I
650 ng/L. Coronary angiography was performed (Figure 4),
which showed normal coronary arteries, and LV ventriculog-
raphy showed apical ballooning. Echocardiography (Figure 5)
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FIGURE 3. ECG from the second hospitalization showing negative deep T waves

and rS form in the precordial leads.

Dva tjednanakon otpusta iz bolnice bolesnica je bila ponov-
no hospitalizirana zbog boli u prsnom kosu i EKG nalaza (sli-
ka 3) znakova infarkta miokarda s elevacijom ST-segmenta
te vrijednostima visokosenzitivnog troponina I od 650 ng/L.
Provedena je koronarna angiografija (slika 4) koja je pokaza-
la normalne koronarne arterije, dok je ventrikulografija LV-a
pokazala apikalno baloniranje. Ehokardiografijom (slika 5)
su pronadeni novi znakovi hipokontraktilnosti stijenki LV-a
s apikalnom 1 apikalnoseptalnom akinezijom, uz ejekcijsku
frakciju (EF) LV-a od 49 %. Funkcija RV-a se normalizirala
te nije bilo znakova plu¢ne hipertenzije. Bolesnica je navela
izrazito visoku razinu stresa u prethodnim tjednima zbog

showed new wall motion abnormalities with apical and api-
coseptal akinesia, with a left ventricular ejection fraction of
49%. RV function was normalized, with no signs of pulmo-
nary hypertension. The patient also reported severe stress in
the preceding weeks due to worsening of her young daughter
health, who was severely paralyzed. We classified the patient
as possible Takotsubo cardiomyopathy as a cause of MINOCA.
The patient was clinically stable. She was discharged with pre-
scription of heart failure therapy (ACE inhibitor, beta blocker,
spironolactone, rivaroxaban, statin) after 5 days. Control echo-
cardiography after three weeks (Figure 6) revealed normal LV
function, without any regional wall motion abnormalities, and

FIGURE 4. (A, B) Coronary angiography showing normal coronary flow and no significant coronary artery stenosis. (C) Left ventri-
culography showing apical ballooning of the left ventricle, with apical hypokinesia.

FIGURE 5. (A, B). Echocardiography during the hospitalization with apical and apicoseptal akinesia, left ventricular ejection frac-
tion 45%. (C). Reduced global longitudinal strain -9.8%.
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FIGURE 6. Control echocardiography after three weeks from commencement of heart failure therapy shows
normal left ventricular function, without any regional wall motion abnormalities, and ejection fraction 61%.

pogorsanja zdravlja njezine mlade kceri, koja je imala tesku
paralizu. Bolesnicu smo klasificirali kao moguéi slu¢aj TCM-
a zbog koje je nastupio infarkt miokarda s neopstruktivnim
koronarnim arterijama. Bolesnica je bila klini¢ki stabilna i ot-
pustena je 5. dana lijecenja s farmakoloSkom terapijom zata-
jivanja srca (ACE inhibitor, beta-blokator, spironolakton, riva-
roksaban, statin). Kontrolna ehokardiografija nakon 3 tjedna
(slika 6) utvrdila je normalnu funkciju LV-a, bez poremecaja
kontraktilnosti, uz EF od 61 %. Bolesnica je bila bez simptoma,
uz uredne vrijednosti D-dimera. Sve navedeno upucuje na di-
jagnozu TCM-a s teskim psiholoskim stresom i prethodnom
visokoriziénom PE nakon infekcije virusom uzro¢nikom bo-
lesti COVID-19.

Diskusija

Izbijanje pandemije bolesti COVID-19 bilo je izrazito velik
globalni zdravstveni izazov. Rana su izvjesé¢a upucivala na
pojavnost DVT-a 1 PE-a u do 30 % u bolesnika s bole§¢u CO-
VID-19'. Procjenjuje se da oko 50 % takvih bolesnika ima po-
visene razine D-dimera za vrijeme progresije bolesti, sto je
povezano s rizikom od povec¢ane tromboze i s loSom progno-
zom tijeka bolesti?®. PoviSeni D-dimeri, poviseni CRP te pos-
tupan rast neutrofila ¢imbenici su rizika za PE u bolesnika s
boles¢u COVID-19, iako povisenu vrijednost D-dimera uvijek
treba analizirati zajedno s klinic¢kom slikom i rizikom od PE-
a. Znanstveni su podatci pokazali poveé¢anu vijerojatnost od
smrti tijekom boravka u bolnici povezanu s vrijednostima
D-dimera >1 pg/mL35. Teski oblici bolesti koreliraju s zahva-
¢anjem visSe organa, §to potkrepljuje preporuku propisivanja
antikoagulansa u bolesnika s boles¢u COVID-19 koji imaju
poviseni rizik od PE-a, vise ¢imbenika rizika i komorbidite-
ta te povisene vrijednosti D-dimera*. Nedavne publikacije
pokazuju da rizik od tromboembolijskih komplikacija u bo-
lesnika hospitaliziranih s bole§éu COVID-19 ostaje povisen i
do 90 dana nakon otpusta iz bolnice. Ehokardiografsko osli-

EF of 61%. The patient was asymptomatic, with normalized D-
dimer values. This finding enabled us to confirm our diagno-
sis of Takotsubo cardiomyopathy with severe psychological
stress and previous high-risk PE after COVID-19 infection.

Discussion

The COVID-19 outbreak was a major global health challenge.
Early reports suggest incidences of DVT and PE of up to 30%
in patients with COVID-19 infection®. It is estimated that ap-
proximately 50% of these patients have elevated D-dimer lev-
els during disease progression, which is closely associated
with the risk of increased thrombosis and poor prognosis of
the disease?®. Elevated D-dimers, elevated CRP, and neutro-
phils rising over time are risk factors for pulmonary embo-
lism in COVID-19 patients, although D-dimers should always
be analyzed together with clinical presentation and PE risk.
Scientific data showed increased odds of in-hospital death as-
sociated with D-dimer values >1 ng/mL35. Severe forms of the
disease have been correlated with multiorgan involvement,
supporting to the recommendations for therapeutic antico-
agulation in patients with COVID-19 with increased PE risk,
several risk factors and comorbidities, and elevated D-dimer
levels*. Recent literature suggests that the risk of thrombo-
embolic complications in hospitalized patients with COVID-19
remains elevated up to 90 days after discharge. Echocardi-
ography imaging of RV function in patients with PE is also
an important imaging prognostic parameter. It enables rapid
bedside guidance for suspected PE diagnosis, assessment the
causes of clinical deterioration in the patient, risk stratifica-
tion, and treatment. The proposed mechanisms for COVID-
19-induced thrombosis include cytokine-mediated diffuse
microvascular damage, a disease-specific hypercoagulable
state, hypoxia, immobilization, diffuse intravascular coagu-
lation and, in some cases, reactive thrombocytosis®. The risk
of thrombosis and PE can further be increased by obesity, ad-
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kavanje funkcije RV-a u bolesnika s PE-om takoder je vazan
prognosticki ¢imbenik. Takvo oslikavanje omogucéuje brzu
primjenu smjernica u bolesnika s PE-om, procjenu uzroka
klini¢kog pogorsanja, stratifikaciju rizika, kao i brzu primjenu
lije¢enja. Mehanizmi koji se smatraju mogué¢im uzrocima za
trombozu uzrokovanu virusom uzro¢nikom bolesti COVID-19
ukljuéuju difuzna mikrovaskularna o$te¢enja posredovana
citokinima, hiperkoagulantno stanje specifi¢cno za tu bolest,
hipoksiju, imobilizaciju, difuznu intravaskularnu koagulaci-
ju te, u nekim sluc¢ajevima, reaktivnu trombocitozu®. Rizik od
tromboze i PE-a moze biti dodatno povecan pretiloSéu, pood-
maklom dobi i imobilizacijom zbog hospitalizacije. U ovdje
prikazanom sluc¢aju bolesnica je imala poviSene vrijednosti
C-reaktivnog proteina i razine D-dimera bez prisutnosti dru-
gih ¢imbenika rizika za PE, §to upucéuje na hiperkoagulantno
stanje povezano s boles¢u COVID-19 kao mogu¢ uzrok bolesti.

Primjena empirijske profilakticke antikoagulantne terapije
u hospitaliziranih bolesnika s COVID-om preporuceno je na
osnovi stru¢nih misljenja i znanstvenih smjernica'’. Stvarna
pojavnost PE-a/DVT-a u bolesnika koji primaju farmakolosku
tromboprofilaksu i dalje nije jasno odredena. Fibrinoliticka je
terapija spasonosna za zivot pri kontroliranju PE-a u bolesnika
s kardiogenim Sokom. Prikazana je bolesnica slu¢aj uspjes-
nog lijecenja masivne PE koja je uzrokovala kardiogeni Sok.
Moguce je da je u te bolesnice stres koji je proizasao iz osob-
nog Zivota te stres uzrokovan pogorsanjem zdravlja njezina
djeteta 1 nedavnom hospitalizacijom zbog infekcije virusom
uzroénikom bolesti COVID-19 doveo do razvoja TCM-a ubrzo
nakon epizode PE-a. Bolesnica je doZivjela brz oporavak funk-
cije LV-a. TCM je oblik reverzibilne kardiomiopatije uzrokova-
ne stresom koja se pretezno pojavljuje u postmenopauzalnih
Zena te koju karakterizira hipokinezija apeksa LV-a i sredine
miokarda klijetke povezana s emocionalnim ili fizickim stre-
som. Prema podatcima iz literature, bolesnici s TCM-om ¢ine
otprilike 2 % svih pacijenata sa sumnjom na akutni koronarni
sindrom, a TCM je jedan od uzroka MINOCA®®. TCM ima dobru
prognozu, s povratkom funkcije LV-a unutar nekoliko tjedana
ili mjeseci. No postoje i izvjeS¢a o komplikacijama uzrokova-
nima TCM-om koja uklju¢uju zatajivanje srca, rupturu klijet-
ke, apikalnu trombozu LV-a i maligne aritmije®. Smatra se da
ovaj sindrom uzrokuju katekolaminska toksi¢nost, koronarni
spazam, koronarna mikrovaskularna disfunkcija, upala te
elektrofizioloske abnormalnosti.

U bolesnika s TCM-om i disfunkcijom LV-a preporucuje se
primjena beta-blokatora i ACE inhibitora, koja je povezana s
poboljsanim prezZivljenjem. Ne preporucuje se rutinska pri-
mjena antitrombotske terapije jer moZe biti povezana s pove-
¢anom smrtnoscu.

Zakljucci

Bolesnici hospitalizirani nakon infekcije virusom uzrocni-
kom bolesti COVID-19 imaju poviSeni rizik od tromboembo-
lijskih komplikacija. Fibrinoliticka terapija spaSava Zivote
bolesnika s masivnom PE i hemodinamskom nestabilno$cu.
Psiholoski i fizicki stres, upala i hipoksija mogu potaknu-
ti oStec¢enja miokarda u obliku TCM-a kao uzroka MINOCA.
Svijest o uzrocima tih komplikacija moze dovesti do boljeg
vodenja lije¢enja.
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vanced age, and hospitalization-related immobilization. In the
present case, the patient had elevated C-reactive protein and
D-dimer levels with no other risk factors for pulmonary em-
bolism, thereby indicating a COVID-19-related hypercoagulable
state as a possible cause of PE.

The use of empiric prophylactic anticoagulation in hospital-
ized patients with COVID has been recommended based on
expert opinions and scientific guidelines®”. The true incidence
of PE/DVT in patients receiving pharmacological thrombo-
prophylaxis remains uncertain. Fibrinolytic therapy is lifesav-
ing for management of PE in patients with cardiogenic shock.
Our patient represents a case of successful treatment of mas-
sive PE leading to cardiogenic shock. The stress stemming
from the patient’s personal life accompanied by the stress in-
duced by the worsened health of the patient’s child and recent
hospitalization for COVID-19 infection may have led to develop-
ment of Takotsubo cardiomyopathy soon after the PE episode in
our patient. The patient exhibited fast recovery of LV function.
TCM is a form of reversible stress-induced cardiomyopathy, oc-
curring mainly in postmenopausal women and characterized
by a transient hypokinesis of the LV apex and midventricular
myocardium associated with emotional or physical stress.
According to literature data, patients with TCM accounted
for approximately 2% of all the patients with suspected acute
coronary syndrome, and it is a one of the causes of MINOCA®?,
TCM has a good prognosis, with LV function reversing within
several weeks or months. There are however some reports of
TCM-induced complications, including heart failure, ventricu-
lar rupture, LV apical thrombosis, and malignant arrythmias®.
This syndrome is assumed to be caused by catecholamine tox-
icity, coronary spasm, coronary microvascular dysfunction, in-
flammation, and electrophysiological abnormalities.

The use of beta-blockers and ACE inhibitors is recommended
in patients with TCM and left ventricular dysfunction and is
associated with improved survival. Antiplatelet therapy is not
routinely recommended and may be associated with increased
mortality.

Conclusions

Hospitalized patients after COVID-19 infection are at increased
risk of thromboembolic complications. Fibrinolytic therapy is
a lifesaving treatment in patients with massive PE and hemo-
dynamic instability. Psychological and physical stress, inflam-
mation, and hypoxia can trigger myocardial injury in the form
of Takotsubo cardiomyopathy as a cause of MINOCA. Aware-
ness of the causes of these complications can lead to better pa-
tient management.
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