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• COVID‐19 infection, has been shown to cause life‐threatening illness in patients with cardiovascular 
risk factors and may display as myocardial cell injury, myocarditis, arrhythmias, and cardiac arrest

• SARS‐CoV‐2 infection can damage the heart both directly and indirectly
– can directly attach ACE2 receptors through its spike protein

– can indirectly damage myocardium through systemic inflammatory responses and ischemic events

• There is growing evidence that SARS‐CoV‐2‐mediated endothelial damage is due to direct viral injury 
and the systemic inflammatory response, possibly together with a cytokine storm. Endothelial damage 
can manifest as thromboembolic disease, such as pulmonary thromboembolism

• A high incidence of thrombotic events has been reported in hospitalized COVID‐19 patients. Most 
patients suffer venous thromboembolic events with pulmonary embolism (PE) playing a major role, but 
also arterial thrombotic events

BACKGROUND

ACE2, angiotensin-converting enzyme 2; SARS-CoV-2 , severe acute respiratory syndrome coronavirus 2

Topol E. Science 23 Oct 2020: Vol. 370, Issue 6515, pp. 408-409; Lewis M, et al. Journal of the American Heart Association 2020; 9:doi.org/10.1161/JAHA.120.017580; 
Reyes A, et al. Annals of the Rheumatic Diseases Published Online First: 08 December 2020. doi: 10.1136/annrheumdis-2020-219174; Baccelleri D, et al. Phlebology. 
November 2020. doi:10.1177/0268355520975592
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Weckbach L, et al,  Dtsch Med Wochenschri 2020

Kardiale Schädigung im Kontext von  SARS-COV 2 Infektionen
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N. Singhania et all, American Journal of Cardiovascular Drugs, 08.2020

HIGH RISK OF VTE IN COVID-19 PATIENTS



DVT/PE WITH COVID‐19

DVT, deep-vein thrombosis; PE, pulmonary embolism

DVT in 54‐year‐old male;
severe pulmonary disease

Massive PE in 49‐year‐old male 
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IMMUNOTHROMBOTIC DYSREGULATION IN COVID-19 
PNEUMONIA IS ASSOCIATED WITH RESPIRATORY

FAILURE AND COAGULOPATHY

27.02.20216

Nicolai L, Leunig A, et al. Circulation 2020

Lung Kidney Heart
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ANTICOAGULATION STRATEGIES



• A series of patients with:
– Acute coronary occlusions
– Stroke 
– Limb ischaemia 
– Splenic infarcts 
– Aortic thrombosis 
– Occlusive mesenteric 

ischaemia

ARTERIAL THROMBOSIS WITH COVID‐19

de Roquetaillade C, et al. Int J Cardiol. 2020. DOI: 10.1016/j.ijcard.2020.08.103
Images provided by Gilles Montalescot

Thrombus in 
basilar trunk

Aortic 
thrombosis

Kidney 
infarction
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• 42-year-old male 

• Sportsman

• No prior history of ACS

• No family history of ACS

• No drugs, non-active smoker

• Chest pain for 4 hours

• No other symptoms

PATIENT CASE 1 – ACS DURING COVID‐19 PANDEMIC

ACS, acute coronary syndrome
Zendjebil S, et al. JACC Case Rep. 2020;2:1297-301
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PATIENT CASE 1 – DOUBLE VESSEL OCCLUSION 
IDENTIFIED

Montalescot, G. Personal communication
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• Ejection fraction (EF) 40%
• Troponin 6,269 ng/L (upper limit of normal [ULN] 14 ng/L)
• N-terminal prohormone of brain natriuretic peptide (NT-pro-BNP) 

1,012 ng/L (ULN 250 ng/L)
• Fibrinogen 5.5 g/L
• Single episode of fever 2 weeks prior to the event
• PCR (NP swab) showed a positive result for severe acute respiratory 

syndrome-coronavirus-2 (SARS-CoV-2) infection

PATIENT CASE 1 – ACUTE MULTIVESSEL CORONARY 
OCCLUSION

EF, ejection fraction; NP, nasopharyngeal; PCR, polymerase chain reaction
Zendjebil S, et al. JACC Case Rep. 2020;2:1297-301
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MYOCARDITIS WITH COVID‐19

EF, ejection fraction
1. Shi S, et al. JAMA Cardiol. 2020;5:802-10;  2. Ho JS, et al. Heart Lung. 2020;49:681-5

Troponin rise is frequent 
and prognostic1

Patient with typical myocarditis

ST segment shift (59%), 
high troponin (88%), 

pericarditis (37%), low EF, 
left ventricular hypertrophy (LVH)2

Lung scan can
be normal

Time from symptom onset (days)
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MYOCARDITIS WITH COVID‐19

1. Sala S, et al. Eur Heart J. 2020;41:1861-2;  2. Yan L, et al. Arch Pathol Lab Med. 2020;144:1041-7;  3. Escher F, et al. ESC Heart Fail. 2020;7:2440-7; 
4. Varga Z, et al. Lancet 2020;395:1417-8;  5. Tavazzi G, et al. Eur J Heart Fail. 2020;22:911-5
EMB, endomyocardial biopsy; MRI, magnetic resonance imaging; RT-PCR, real-time polymerase chain reaction 

MRI: oedema +++, limited 
necrosis, no fibrosis, 
including in fulminant 
myocarditis1

EMB:2‐4 limited cell 
infiltration (perivascular) 
and/or necrosis2 biopsy 
RT-PCR+ in ~5%3

Viral particles found in 
macrophages of interstitium, 
but not in myocytes nor in 
endothelial cells5

Vasculitis, microthrombosis, 
inflammatory cardiomyopathy 
related to COVID-19



KAWASAKI‐LIKE SYNDROME

COV, covid-19; ESR, erythrocyte sedimentation rate; NT-proBNP, N-terminal pro b-type natriuretic peptide; PIMS, paediatric inflammatory multisystem syndrome; RT-PCR, real-time polymerase chain reaction; 
SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; VA ECMO, venoarterial extracorporeal membrane oxygenation; W, Week
1. Belot A, et al. Euro Surveill. 2020;25:2001010; 2. Belhadjer Z, et al. Circulation. 2020;142:429-36; 
3. www.who.int/publications/i/item/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19. Accessed November 27, 2020.

Post infectious disease1,2

Children 0‐19 years with fever >3 days AND 2 of:
• Rash or bilateral non-purulent conjunctivitis or muco-cutaneous

inflammation signs (oral, hands, or feet).
• Hypotension or shock
• Features of myocardial dysfunction, pericarditis, valvulitis, or

coronary abnormalities (including echocardiogram findings or 
elevated troponin/NT-proBNP)

• Evidence of coagulopathy (by prothrombin time, partial 
thromboplastin time, elevated d-dimers)

• Acute gastrointestinal problems (diarrhoea, vomiting, or 
abdominal pain)

AND
• Elevated markers of inflammation such as ESR, C-reactive 

protein, or procalcitonin
AND

• No other obvious microbial cause of inflammation, including bacterial 
sepsis, staphylococcal or streptococcal shock syndrome

AND
• Evidence of COVID‐19 (RT-PCR, antigen test or serology 

positive) or contact with patients with COVID-19

WHO definition of inflammatory multisystem 
syndrome temporally associated with SARS‐CoV‐23
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Gandjbakhch E, JACC 2018

ARVC, a disease of the desmosome

Basso C, et al. Lancet 2009
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https://www.rki.de/SharedDocs/FAQ/COVID-Impfen/gesamt.html

https://www.bundesanzeiger.de/pub/publication/a13g6m2DHwm
OcyVQqAP/content/a13g6m2DHwmOcyVQqAP/BAnz%20AT%2008
.02.2021%20V1.pdf?inline

Informationen zur SARS-COV 2 Impfung (RKI)

Informationen zur Impfstrategie (Bundesanzeiger)



Kääb 02/21



Kääb 04/19
skaab@med.lmu.de

Herzlichen Dank für Ihre Aufmerksamkeit



Kääb 02/21

Herzlichen Dank für Ihre Aufmerksamkeit !

Neubau LMU-Klinikum Innenstadt
9/2015- 4/2021


