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INTRODUCTION:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is commonly complicated with pro-thrombotic state and endothelial dysfunction [START_REF] Thachil | The versatile heparin in COVID-19[END_REF] . Excess of venous thromboembolic events (deep vein thrombosis (DVT), pulmonary embolism (PE)) have been described among patients suffering from coronavirus disease 2019 (Covid-19) [START_REF] Llitjos | High incidence of venous thromboembolic events in anticoagulated severe COVID-19 patients[END_REF] . However, arterial thrombosis are yet rarely described in this setting and could be underestimated 3 . Here we report our multicentric experience with patients suffering from arterial thromboembolic events during the first months of the Covid-19 outbreak in Western Europe.

MATERIAL AND METHOD:

During a six weeks period (March 8th to April 25th 2020) we performed a retrospective study in three critical care departments. Patients with a confirmed SARS-CoV-2 infection (rt-PCR) and arterial thromboembolic events were included in the analysis. Baseline characteristics, biological findings and imaging were extracted from medical records. For most patients, antithrombotic prophylaxis was made of 4000 ui per day of enoxaparine administered subcutaneously, the dose was increased (6000UI/day or 8000UI/day) in case of obesity (BMI > 30 kg/m2). In patient treated with therapeutic dose anticoagulant, the therapeutic objectives followed international recommendations (AntiXa activity 0.3-0.6 for unfractionated heparin (UFH), and no systematic AntiXa monitoring for low-molecular-weight heparin (LMWH) treatment except for patient at risk of altered renal function or obese or unstable patients, for those the AntiXa was monitored and the LMWH doses were adapted for an AntiXa activity between 0.5-1.2 UI/mL). For the descriptive analysis, continuous variables were expressed as median (interquartile range) and categorical variables as numbers (percentages). This study was approved by our local committee (Institutional Review Board -IRB 00006477-of HUPNVS, Paris 7 University, AP-HP).

RESULTS:

We report a total of 20 patients out of a total of 209 patients (9.6%) observed of COVID-19 patients suffering from arterial thromboses. Among them 4 patients had multiple arterial thrombotic events, accounting for a total of 24 events (Table ). A total of 5/20 (25%) patients had ischemia-related symptoms (sudden neurologic deficit or acute coronary syndrome) at the time of presentation and the other 15/20 patients developed ischemia during hospitalization.

Reported arterial thrombotic events were acute coronary occlusions (n=9), stroke (n=6), limb ischemia (n=3), splenic infarcts (n=3), aortic thrombosis (n=2) and occlusive mesenteric ischemia (n=1). Four patients developped multiple arterial event during their stay. Those patient had no concomitant venous thromboembolism nor patent foramen ovale (PFO). Only two patients (one patient with stroke and one patient with splenic infarct) had associated PFO but no concomitant deep vein thrombosis nor pulmonary embolism. The majority (15/20) of patients were male, with a median age of 62 (interquartile range 58-70) years. The time from onset of symptoms to arterial thrombotic events was 11 (7-13) days. A total of 10/20 patients were receiving antithrombotic prophylaxis at the time of event (enoxaparine 4000UI/24h (n=6), 8000UI/24h (n=3), 6000UI/24h (n=1) and 2/20 patients were receiving treatment dose anticoagulation (one with UFH 20000ui/day and one with LMWH 6000UIx2/24h). 4/20 patients (20%) received aspirin and 2/20 (10%) were receiving PY214 inhibtor. Regarding therapeutic intervention, thrombolysis was attempted in one patient with stroke (failure), primary Percutaneous Coronary Intervention was successfully attempted in 3 patients with ST-segment elevation myocardial infarction, and thrombectomy was performed in 3 patients with stroke (1 failure, 2 successes). One patient underwent successful thrombectomy for acute limb ischemia, however, he presented a fatal relapse few days later. Surprinsingly, no patient was actively smoking at the time of the event.

At the time of event, the average levels of fibrinogen and D-Dimer were 7.1 (5.0-7.4) g/L and 2725 (848-4163) ng/mL, respectively. Six patients (30%) had a concomitant venous thromboembolic event (pulmonary embolism or lower limb DVT). All patients, except one, who was receiving curative anticoagulant, were in sinus rhythm. No patient had thrombocytopenia at the time of the event and median platelet count was of 294 (212-386) x10 -3 /mm 3 . anti-PF4 antibody research conducted in 3 patients was negative. ADAMTS13 activity tested in 2 patients was normal. A total of 4 patients (20%) died in the hospital, all from complications due to ischemia (extended aortic thrombosis (n=1) (Figure ), mesenteric ischemia (n=1), fatal cardiogenic shock (n=1) and devastating brain injury (n=1)).

DISCUSSION:

In this multicentric serie of patients, severe SARS-CoV-2 infection was complicated with atypical severe arterial thrombotic events including acute coronary infarction, stroke, and limb ischemia not prevented by thromboprophylaxis. Thromboses we observed occurred mainly on non-atherosclerotic vessels. Patients were of relatively young age and available CT-scans and angiography revealed no prior major atherosclerosis. Our observations suggest that a significative proportion of arterial thromboses in Covid-19 patients might occur over non diseased or mildly diseased vessels [START_REF] Stefanini | ST-Elevation Myocardial Infarction in Patients with COVID-19: Clinical and Angiographic Outcomes[END_REF] . A prothrombotic state might be triggered by various mechanisms such as inflammation, endothelial injury or vascular injury [START_REF] Varga | Endothelial cell infection and endotheliitis in COVID-19[END_REF] . Taken together, our observations suggest that serious arterial thrombotic events occur in Covid-19 patients who exhibit high inflammation and sometimes unusual localisation of these thrombotic events.

Those arterial thromboses might be reason for admission but can also occur during hospitalisation of patients with Covid-19. Several recommandations were emitted by several groups regarding VTE prevention and management 6 same as ACS occuring among Covid-19 patients [START_REF] Bikdeli | COVID-19 and Thrombotic or Thromboembolic Disease: Implications for Prevention, Antithrombotic Therapy, and Follow-Up: JACC State-of-the-Art Review[END_REF] . However, the best prevention and management of arterial thromboses in the Covid-
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