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Introduction

An outbreak of viral pneumonia of unknown etiology was first reported in December 2019 in the city of Wuhan, China. This disease, now called COVID-19 (COronaVIrus Disease-2019), is caused by a viral infection from the coronavirus family, SARS-Cov-2. [START_REF] Huang | Epidemiology and Clinical Characteristics of COVID-19[END_REF] By March 2020, this epidemic had spread to almost every country in the world and was declared a pandemic by the World Health Organization (WHO). 2 SARS-Cov-2 is an RNA virus that has acquired the ability to infect humans. The virus can penetrate cells via certain receptors, such as the Angiotensin Converting Enzyme 2 (ACE2) receptor, [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] which is expressed on pulmonary alveolar cells, cardiomyocytes, and endothelial cells. [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][START_REF] Zhang | Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2 receptor: molecular mechanisms and potential therapeutic target[END_REF][START_REF] Huang | Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China[END_REF] It has a high level of transmissibility, with an R0 (basic reproductive number) that ranges between 2.2 and 5.7, compared to 1.3 for seasonal influenza. [START_REF] Sanche | High Contagiousness and Rapid Spread of Severe Acute Respiratory Syndrome Coronavirus 2[END_REF] COVID-19 is associated with a high mortality rate, ranging from 4.3% to 30% in the published literature. [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][START_REF] Li | Risk factors for severity and mortality in adult COVID-19 inpatients in Wuhan[END_REF][START_REF] Wang | Active and Effective Measures for the Care of Patients With Cancer During the COVID-19 Spread in China[END_REF][START_REF] Zhou | Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort study[END_REF][START_REF] Chen | Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study[END_REF][START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF] Elderly patients who either have comorbidities (obesity, managed hypertension, diabetes), or who are admitted to intensive care (21.9% mortality in patients over 80 years old), [START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][START_REF] Onder | Case-Fatality Rate and Characteristics of Patients Dying in Relation to COVID-19 in Italy[END_REF] are at particularly high risk of life-threatening complications.

Recent studies report both a severe inflammatory syndrome and a procoagulant state (i.e. COVID-19 associated Coagulopathy) in severe COVID-19 cases, [START_REF] Huang | Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China[END_REF][START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][START_REF] Connors | COVID-19 and its implications for thrombosis and anticoagulation[END_REF][START_REF] Tang | Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019 patients with coagulopathy[END_REF][START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF][START_REF] Mehta | COVID-19: consider cytokine storm syndromes and immunosuppression[END_REF] with a significant increase in the incidence of venous thromboembolism (VTE), including both pulmonary embolism (PE) and possibly deep vein thrombosis (DVT). [START_REF] Huang | Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China[END_REF][START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][START_REF] Tang | Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019 patients with coagulopathy[END_REF][START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF][START_REF] Chen | Findings of acute pulmonary embolism in COVID-19 patients[END_REF][START_REF] Klok | Incidence of thrombotic complications in critically ill ICU patients with COVID-19[END_REF][START_REF] Grillet | Acute Pulmonary Embolism Associated with COVID-19 Pneumonia Detected by Pulmonary CT Angiography[END_REF][START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF][START_REF] Helms | High risk of thrombosis in patients with severe SARS-CoV-2 infection: a multicenter prospective cohort study[END_REF] In this context, the Saint-Louis hospital (APHP, Paris) pneumology and infectious disease teams, who are on the front-line treating COVID-19 patients, have called for a local hospital consensus on the use of doppler ultrasonography (DUS) and the role of vascular disease specialists in the screening and diagnosis of DVT in ambulatory and hospitalized patients outside the intensive care Unit, with or suspected of having a COVID-19 infection.

I -Increased incidence of VTE

With the pandemic spread of SARS-Cov-2 infection, several studies began to report a high incidence of VTE in patients hospitalized for COVID-19, particularly in intensive care units. [START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF][START_REF] Lim | Failure of anticoagulant thromboprophylaxis: risk factors in medical-surgical critically ill patients*[END_REF] In response to this, a subset of centers across different countries began to systematically perform computed tomography (CT) imaging in every patient hospitalized with COVID-19, to simultaneously confirm a diagnosis of SARS-Cov-2 pneumonia and to screen for PE (Figure 1). [START_REF] Revel | COVID-19 patients and the radiology department -advice from the European Society of Radiology (ESR) and the European Society of Thoracic Imaging (ESTI)[END_REF] It has therefore been possible, with progression of the pandemic, to collect data on the incidence of PE in COVID-19. The main incidence data to date are summarized in Table 1. [START_REF] Moores | Prevention, Diagnosis, and Treatment of VTE in Patients With COVID-19: CHEST Guideline and Expert Panel Report[END_REF] In a first retrospective study [START_REF] Chen | Findings of acute pulmonary embolism in COVID-19 patients[END_REF] Comparable results were presented in a French two-center retrospective study (CHU Strasbourg) [START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF] of 106 COVID-19 patients, which reported a 30% PE rate on chest CT scan (n = 32/106, 95%CI, 22%-40%).

A prospective multicenter study (Strasbourg, France) reported 64 thrombotic events (arterial and venous combined) in 150 COVID-19 patients treated in intensive care unit. [START_REF] Helms | High risk of thrombosis in patients with severe SARS-CoV-2 infection: a multicenter prospective cohort study[END_REF] Twenty-five of these events were PEs (16.7% incidence rate), which were detected on average 5.5 days after admission. A comparison of 77 COVID-19 patients and 145 non-COVID patients with acute respiratory distress syndrome was performed by propensity score matching. In comparison with the cohort of 145 patients hospitalized in intensive care for non-COVID-19 acute respiratory distress syndrome, the incidence of PE was significantly higher in the COVID-19 group (n = 9 or 11.7% vs n = 3 or 2.1%; OR 6.2 (95%CI, 1.6-23.4); p = 0.008). A second French study (Lille, France) found a 20.6% rate of VTE in COVID-19 intensive care patients, which is significantly higher (versus 6.1%) than for the same period a year earlier in 2019 (control cohort, excluding COVID-19). [START_REF] Poissy | Pulmonary Embolism in Patients With COVID-19: Awareness of an Increased Prevalence[END_REF] Additional studies further confirmed these data for patients hospitalized in intensive care units and when one of us performed routine duplex ultrasound examination of the lower limb veins systematically in 56 intubated and mechanically ventilated patients with SARS-CoV-2 pneumonia a prevalence as high as 45% VTE was found. [START_REF] Voicu | High prevalence of deep vein thrombosis in mechanically ventilated COVID-19 patients[END_REF] Studies are showing, however, that VTE incidence rates remain high when COVID-19 patients are administered standard prophylactic doses of anticoagulants. A Dutch retrospective study [START_REF] Klok | Incidence of thrombotic complications in critically ill ICU patients with COVID-19[END_REF][START_REF] Klok | Confirmation of the high cumulative incidence of thrombotic complications in critically ill ICU patients with COVID-19: An updated analysis[END_REF] of 184 COVID-19 patients systematically treated with standard prophylactic doses of LMWH reported on the incidence rate of a composite VTE outcome measure that included 1) symptomatic acute PE, 2) DVT, 3) ischemic stroke, 4) myocardial infarction and/or systemic arterial embolism. The cumulative incidence rate, adjusted for competing risk of death, was 49% (95% CI, 41% -57%), over a median of 14 days. Most thrombotic events were PEs (87%, 65/75), and the mortality rate was 22% (n = 41 of 184). Recently Middeldorp et al [START_REF] Middeldorp | Incidence of venous thromboembolism in hospitalized patients with COVID-19[END_REF] reported an increased incidence of DVT in COVID-19 patients in intensive care (ICU) (59%, 95% CI, 42-72) compared to patients not in ICU (9.2%, 95%CI, 2.6-21) after 21 days of follow-up and despite standard thromboprophylaxis.

II -COVID-19-associated coagulopathy (CAC)

Several factors have been associated with the occurrence of thrombotic complications in severe forms of COVID-19. [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][START_REF] Connors | COVID-19 and its implications for thrombosis and anticoagulation[END_REF][START_REF] Tang | Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019 patients with coagulopathy[END_REF][START_REF] Masi | Systemic Inflammatory Response Syndrome is a Major Contributor to COVID-19-Associated Coagulopathy: Insights from a Prospective Single Center Cohort Study [pre-print[END_REF][START_REF] Joly | Understanding pathophysiology of hemostasis disorders in critically ill patients with COVID-19[END_REF][START_REF] Iba | The unique characteristics of COVID-19 coagulopathy[END_REF] -The systemic inflammatory response and overproduction of cytokines ("cytokine storm") induced by viral infection, [START_REF] Mehta | COVID-19: consider cytokine storm syndromes and immunosuppression[END_REF][START_REF] Ranucci | The procoagulant pattern of patients with COVID-19 acute respiratory distress syndrome[END_REF] which results in an imbalance between procoagulants and anticoagulants and subsequent thrombin generation (thrombo-inflammation). [START_REF] Ranucci | The procoagulant pattern of patients with COVID-19 acute respiratory distress syndrome[END_REF][START_REF] Jackson | Thromboinflammation: challenges of therapeutically targeting coagulation and other host defense mechanisms[END_REF] -Microvascular thromboses (microthrombi), which have been identified in pulmonary, cardiac, and renal vascular beds at autopsy in patients who died from COVID-19, [START_REF] Luo | Clinical Pathology of Critical Patient with Novel Coronavirus Pneumonia (COVID-19)[END_REF][START_REF] Barnes | Targeting potential drivers of COVID-19: Neutrophil extracellular traps[END_REF] suggesting their involvement in multi-organ failure often observed in severe forms of COVID-19. [START_REF] Connors | COVID-19 and its implications for thrombosis and anticoagulation[END_REF] The presence of thromboses, both venous and arterial, as well as endothelial and epithelial necrosis, points to a state of systemic as well as localized hypercoagulability.

-Activation of endothelial cells, which could contribute to the procoagulant state in COVID-19 patients with severe forms of the disease. [START_REF] Connors | COVID-19 and its implications for thrombosis and anticoagulation[END_REF][START_REF] Levi | Coagulation and sepsis[END_REF][START_REF] Schmitt | Acute fibrinolysis shutdown occurs early in septic shock and is associated with increased morbidity and mortality: results of an observational pilot study[END_REF] -Tissue hypoxia, which is observed in severe forms of COVID 19, could increase the thrombotic risk by stimulating the transcription of factors such as the fibrinolysis inhibitors Plasminogen Activator Inhibitor 1 (PAI-1) and Thrombin-Activatable Fibrinolysis Inhibitor (TAFI), thereby leading to a fibrinolytic shutdown. [START_REF] Gupta | The stimulation of thrombosis by hypoxia[END_REF] -Blood stasis (Virchow's triad, [START_REF] Farge | international clinical practice guidelines for the treatment and prophylaxis of venous thromboembolism in patients with cancer[END_REF] ) in these critically ill, bedridden, and immobilized patients, especially in intensive care, is also a major risk factor for VTE.

-Advanced age and obesity have been identified as individual risk factors for mortality in COVID-19, [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][START_REF] Simonnet | High Prevalence of Obesity in Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) Requiring Invasive Mechanical Ventilation[END_REF] which are also well-established VTE risk factors. [START_REF] Farge | international clinical practice guidelines for the treatment and prophylaxis of venous thromboembolism in patients with cancer[END_REF] D-dimers are produced during the degradation of fibrin by the fibrinolytic system, which is activated when a thrombus is formed. [START_REF] Bockenstedt | D-dimer in venous thromboembolism[END_REF] It is an early marker of thrombosis because fibrinolysis is triggered within minutes of the onset of clot formation. [START_REF] Torbicki | Guidelines on the diagnosis and management of acute pulmonary embolism: the Task Force for the Diagnosis and Management of Acute Pulmonary Embolism of the European Society of Cardiology (ESC)[END_REF][START_REF] Mann | The dynamics of thrombin formation[END_REF] Therefore, D-dimer blood level monitoring in patients hospitalized for or suspected of COVID-19 infection, within or outside intensive care Units, is being studied as a potential marker or VTE, although their threshold levels still have to be determined in this clinical setting. A first retrospective study [START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF] of 183 patients with a diagnosis of COVID-19 who were treated with antiretrovirals and supportive care reported statistically significant elevated levels of D-dimer (2.12 μg/mL, CI = 0.77-5.27 versus 0.61 μg/mL, CI = 0.35-1.29, p <0.001) and fibrin degradation product (7.6 μg/mL, CI = 4.0-23.4 versus 4.0 μg/mL, CI = 4.0-4.3, p <0.001) on admission, between non-survivors (n = 21) and survivors (n = 162). Prothrombin time was also increased on admission in patients who later died of the disease compared to survivors (15.5 sec, 95% CI, 14.4 -16.3, versus 13.6 sec, 95% CI, 13.6, 13.0-14.3, p <0.001). Two other studies in patients with COVID-19 have reported that mean D-dimer levels are significantly higher in patients with PE than in patients without PE (respectively 6.110 +/-4.905 μg/mL versus 1.920 +/-3.674 μg/mL, p <0.001) [START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF] This was also observed in COVID-19 patients with DVT compared to those without DVT (5.200 +/-3.000 μg/mL versus 0.800 +/-1.200 μg/mL, p <0.001). [START_REF] Cui | Prevalence of venous thromboembolism in patients with severe novel coronavirus pneumonia[END_REF] 

III -Should we screen for DVT?

In the midst of the COVID-19 pandemic, specialized teams at Saint-Louis Hospital (Paris) specifically convened to discuss whether it is appropriate to systematically screen for DVT using Doppler ultrasonography (DUS) for early detection and management of thrombosis in COVID-19 patients hospitalized in the departments of pneumology, infectious diseases, and immunology, to prevent further deterioration and admittance to the ICU.

• In the presence of clinical signs of DVT?

Recent clinical practice guidelines [START_REF] Sanchez | Recommendations for best practice in the management of venous thromboembolic disease in adults. Long version][END_REF] strongly recommend the use of a validated VTE prediction tool rather than clinical judgment alone to guide the decision of whether to investigate a potential VTE (Wells score). Several risk assessment models for VTE have been assessed in daily clinical practice, and the Wells score criteria are routinely used for predicting the risk of DVT. The original score published by Wells et al in 1997 [START_REF] Wells | Value of assessment of pretest probability of deep-vein thrombosis in clinical management[END_REF] used a three-level DVT risk stratification system (score <1: low probability, score 1 -2: intermediate probability, score ≥ 3: high probability), and included the following parameters: active cancer (undergoing treatment, or received anti-cancer treatment in the previous 6 months or palliative care), paralysis, paresis, or recent cast immobilization of the lower extremities, recently bed ridden ≥ 3 days, major surgery within previous 4 weeks requiring general or regional anesthesia, localized pain along the path of the deep venous system, entire leg swelling, increase in volume of the calf by more than 3 cm greater than that of the asymptomatic side (measured 10 cm below tibial tuberosity), pitting edema confined to the symptomatic leg, collateral superficial veins (non-varicose). Two points were deducted from the score if an, at least as likely, alternative diagnosis to DVT was present.

A more recent modified version published in 2003 [START_REF] Wells | Evaluation of D-dimer in the diagnosis of suspected deep-vein thrombosis[END_REF] uses two levels of risk stratification (score <2: low probability, score ≥ 2: high probability, appendix 1) and includes a ninth criterion, namely, a previously documented DVT, and the duration of risk after surgery was increased from 4 weeks to 12 weeks.

In the context of clinical symptoms of DVT, and specifically in the clinical context of prolonged hospitalization for or suspicion of COVID-19 infection, in which patients have been immobile and confined to a bed for long periods of time, the likelihood of a DVT is high, according to the Wells score for VTE. [START_REF] Wells | Evaluation of D-dimer in the diagnosis of suspected deep-vein thrombosis[END_REF] In this clinical context, DUS of the lower limbs should be performed to assess for DVT when symptoms are present. Concurrent use of thromboprophylaxis, even at the highest dose, does not rule out DVT. Therefore, if there is an onset of DVT symptoms in a patient treated with pharmacological thromboprophylaxis, a Doppler ultrasound must be performed. The diagnosis of DVT will be excluded if the ultrasound scan performed effectively included bilateral and full length examination of the sural and iliofemoral-popliteal venous axes, and that it is negative. [START_REF] Sanchez | Recommendations for best practice in the management of venous thromboembolic disease in adults. Long version][END_REF] • In the presence of a PE diagnosed clinically and / or radiologically?

The French and European 2019 recommendations [START_REF] Farge | international clinical practice guidelines for the treatment and prophylaxis of venous thromboembolism in patients with cancer[END_REF][START_REF] Sanchez | Recommendations for best practice in the management of venous thromboembolic disease in adults. Long version][END_REF][START_REF] Quéré | Unresolved questions on venous thromboembolic disease. Consensus statement of the French Society for Vascular Medicine (SFMV)][END_REF][START_REF] Konstantinides | ESC Guidelines for the diagnosis and management of acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS)[END_REF] on the management of PE in non-COVID-19 patients do not recommend DVT screening in asymptomatic patients.

The PE diagnosis is based on thoracic CT angiography, which is the first-line imaging option in a patient with or suspected of COVID-19, despite the strict hygienic measures necessary between each examination (ie.: cleaning machines, ventilation of the room, protective measures used by medical, paramedical, and technical personnel), and the risk of overwhelming imaging resources.

A recent study [START_REF] Grillet | Acute Pulmonary Embolism Associated with COVID-19 Pneumonia Detected by Pulmonary CT Angiography[END_REF] reported that the delay to confirming a PE diagnosis for COVID-19 patients was 12 days on average from the initial onset of symptoms, despite being a group at highest risk of VTE. [START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF][START_REF] Revel | COVID-19 patients and the radiology department -advice from the European Society of Radiology (ESR) and the European Society of Thoracic Imaging (ESTI)[END_REF] Early detection of PE will prompt initiation of anticoagulant treatment at curative doses. In this clinical scenario, additional systematic DVT screening using Duplex doppler ultrasound is not recommended during the COVID-19 pandemic, since the treatment course will be the same whether an associated DVT is also found or not. This hospital clinical consensus was approved by all team members, particularly when considering the risks of exposing healthcare personnel to the SARS-Cov-2 via contaminated materials.

• In the presence of elevated D-dimer in a patient without clinical symptoms of DVT or PE?

In patients with COVID-19, with or without VTE, changes in coagulation markers, such as elevated D-dimer levels, are observed during the pulmonary and inflammatory phases. [START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF][START_REF] Chen | Findings of acute pulmonary embolism in COVID-19 patients[END_REF][START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF] In non-COVID-related clinical scenarios, a threshold D-dimer level of 500 ng /mL is considered a positive result that confirms elevated levels of the marker. The specificity of this test decreases with age, and the threshold value is adjusted by adding 10 x the number of years beyond the age of 50 years (500 ng/mL + (10 x years over fifty)). This adjustment has been validated and incorporated into updated clinical practice recommendations. [START_REF] Sanchez | Recommendations for best practice in the management of venous thromboembolic disease in adults. Long version][END_REF][START_REF] Quéré | Unresolved questions on venous thromboembolic disease. Consensus statement of the French Society for Vascular Medicine (SFMV)][END_REF][START_REF] Konstantinides | ESC Guidelines for the diagnosis and management of acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS)[END_REF][START_REF] Righini | Age-adjusted D-dimer cutoff levels to rule out pulmonary embolism: the ADJUST-PE study[END_REF] Given the significant increase in D-dimer levels associated with the inflammatory response in COVID-19, some authors have proposed readjusting the threshold value to 3.000 ng/mL, [START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF] with a sensitivity between 76.9% and 100%, a specificity between 67% and 94.9%, and a negative predictive value of 92.5%. [START_REF] Cui | Prevalence of venous thromboembolism in patients with severe novel coronavirus pneumonia[END_REF] Other studies have emphasized the prognostic value of this parameter in patients hospitalized with COVID-19, since an elevated level of D-dimer was significantly more represented in intensive care units than in conventional hospitalization. [START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF][START_REF] Grillet | Acute Pulmonary Embolism Associated with COVID-19 Pneumonia Detected by Pulmonary CT Angiography[END_REF][START_REF] Leonard-Lorant | Acute Pulmonary Embolism in COVID-19 Patients on CT Angiography and Relationship to D-Dimer Levels[END_REF][START_REF] Lippi | D-dimer is Associated with Severity of Coronavirus Disease 2019: A Pooled Analysis[END_REF] When the clinical probability is low or intermediate based on the Wells scores (Wells score ≤ 2), it is recommended that a D-dimer assay be performed, even if it is frequently high in COVID-19 patients. A negative result will exclude the possibility of a DVT without performing a DUS. In the case of positive D-dimer assay, or in the event of a strong clinical probability (Wells score >2), which would not require the addition of a the D-dimer test, it is recommended to carry out a complete Doppler ultrasound as a diagnostic test for DVT, or in the absence of a feasible full ultrasound, to perform a proximal compression venous ultrasound.

In summary, systematic Doppler ultrasonography for DVT screening in asymptomatic COVID-19 patients is not recommended, unless the patient is in the ICU. [START_REF] Khider | Proposal of the French Society of Vascular Medicine for the prevention, diagnosis and treatment of venous thromboembolic disease in outpatients with COVID-19[END_REF] This would increase the risk of unnecessarily exposing the medical staff to the SARS-Cov-2 virus and monopolizing limited resources during this period. We recommend that Doppler ultrasonography be prioritized to patients with clinical suspicion of DVT and / or to patients in intensive care. However, an abnormally high D-dimer level (≥ 3 000 ng /mL) at entry and / or a significant elevation in level during hospitalization should lead be investigated for VTE and lung CT scan angiography will be performed first to search for PE; if negative, even if patient are asymptomatic without clinical symptoms of DVT, DUS should then be performed.

IV -4-point compression ultrasound: method of choice during the Covid-19 period

The use of 4-point compression ultrasound has been widely used in North America and has been recommended by the American College of Emergency Physicians (ACEP) for almost twenty years. [START_REF]Ultrasound Guidelines: Emergency, Point-of-Care and Clinical Ultrasound Guidelines in Medicine[END_REF] In France, use of this method has gradually increased in emergency units, and it is now recommended by the French Society of Emergency Medicine, [START_REF] Urgences Vasculaires | Abord Clinique des Urgences au Domicile du Patient[END_REF] enabling the emergency physician to detect DVT with a non-invasive method of compression, analyzing the absence of proximal venous incompressibility at the four points (femoral and popliteal, right and left).

The required equipment consists of a standard ultrasound machine (with or without color doppler), typically a high-frequency linear probe (7 to 10 MHz), [START_REF] Gautier | Echodoppler et maladie veineuse thromboembolique -DIU d'échographie et techniques ultrasonores[END_REF] ideally combined with a lowfrequency convex probe (2 to 5 MHz), which may be useful in the event of significant edema, substantial muscle mass, or in an obese patient. The color doppler is not necessary for performing this ultrasound examination. However, it could prove useful when the compression test is impossible due to edema, pain, or poor echogenicity.

The ultrasound is carried out in mode B, in a transverse plane. This is a bilateral comparative examination which is restricted to a soft progressive compression of the common femoral and popliteal veins (i.e. 2 levels x 2 sides = 4 points), limiting the risk of iatrogenic embolization. This compression test is repeated every 2 cm over a 12 cm segment at each level. The standard criterion for assessing vein permeability is its level of compressibility. [START_REF] Lapostolle | Diagnostic échographique d'une thrombose veineuse profonde en urgence[END_REF][START_REF] Grimbert | Apport de l'échographie veineuse « 4 points » dans la prise en charge des MTEV aux urgences[END_REF] The ultrasound is conducted on a patient in the supine position with trunk and head slightly raised. The patient should externally rotate the hip and have slight flexion of the knee to optimize access to the inguinal region. Localization of the femoral vein is achieved in a transverse plane at the sapheno-femoral Junction ("Mickey ears"), were the common femoral artery, common femoral vein, and great saphenous vein come together. Knee flexion also provides access to the popliteal fossa. The popliteal vein is localized in the popliteal fossa, posterior to the popliteal artery, and therefore more superficial and closer to the ultrasound probe when using a posterior approach (Figure 2). In the event of difficult examination conditions, the patient can be placed in the prone (or even lateral) position for visualization of the popliteal vein, if necessary. Total or partial incompressibility of the vein (indirect sign) is the only parameter required for a DVT diagnosis. [START_REF] Sanchez | Recommendations for best practice in the management of venous thromboembolic disease in adults. Long version][END_REF] In the event of a negative proximal ultrasound it is recommended that a complete Doppler examination be conducted within 7 days. [START_REF] Gautier | Echodoppler et maladie veineuse thromboembolique -DIU d'échographie et techniques ultrasonores[END_REF] The advantages associated with the 4-point ultrasound are the fact that it is a procedure that is simple, safe (ie.: absence of ionizing radiation), available, inexpensive, reliable (with a sensitivity and specificity in the order of 90 to 100% ), [START_REF] Goodacre | Systematic review and meta-analysis of the diagnostic accuracy of ultrasonography for deep vein thrombosis[END_REF] and rapid (between 3 and 5 minutes), limiting potential exposure to the virus and the risk of contamination.

While this method has some limitations, such as the fact that it is 1) not feasible in the prone position, 2) exam operator-dependent, and 3) assessment of the ilio-caval axis and sural veins is not possible, 60-62 4) sensitivity of repeated compression ultrasounds in asymptomatic patients is not known, it is appropriate for use during the Covid-19 pandemic.

V -Impact of COVID-19 on the safety of health care personnel

SARS-CoV-2 is mainly transmitted by air (ie.: respiratory droplets and/or aerosols, coughing) during close contact with a contaminated person (sometimes asymptomatic) or by contact with a contaminated surface. [START_REF] Service | NAS letter suggests 'normal breathing' can expel coronavirus[END_REF][START_REF] Guo | Aerosol and Surface Distribution of Severe Acute Respiratory Syndrome Coronavirus 2 in Hospital Wards, Wuhan, China[END_REF] Direct measures such as barrier protection, which includes wearing a surgical mask and protective eyewear, and indirect measures such as hand washing, dedicated wards for COVID-19 patients, and disinfection of equipment and work spaces, can significantly limit the risk of contamination.

The French Society for vascular medicine (SFMV) and the American College of Chest Physicians (CHEST) [START_REF] Moores | Prevention, Diagnosis, and Treatment of VTE in Patients With COVID-19: CHEST Guideline and Expert Panel Report[END_REF] recently published recommendations for the prevention, diagnosis, and treatment of VTE in patients with COVID-19. [START_REF] Khider | Proposal of the French Society of Vascular Medicine for the prevention, diagnosis and treatment of venous thromboembolic disease in outpatients with COVID-19[END_REF] Furthermore, the Scientific and Standardization Committee has published a communication on the challenges associated with VTE diagnosis in COVID-19 patients. [START_REF] Spyropoulos | Scientific and Standardization Committee Communication: Clinical Guidance on the Diagnosis, Prevention and Treatment of Venous Thromboembolism in Hospitalized Patients with COVID-19[END_REF] Designing a care path dedicated to COVID-19 patients with specific schedules and reserved spaces is essential. It will minimize contact between COVID-19 patients and non-COVID-19 patients and reduce the risk of transmission. The implementation of aseptic precautions [START_REF] Buonsenso | Point-of-Care Lung Ultrasound findings in novel coronavirus disease-19 pnemoniae: a case report and potential applications during COVID-19 outbreak[END_REF] is also necessary and should apply to all patients until proven to be COVID-19 negative, and particularly in confirmed or suspected COVID-19 patients.

In order to educate patients, a poster chart should be displayed in the imaging centers conveying that patients have an obligation to report any symptom of COVID-19, wear a surgical mask, wash their hands as they enter the center, not come accompanied by a loved one, limit hand contact with their environment (ie.: door handles, furniture), and pass their own health card (carte vitale) and make "contactless" payments using a bank card.

Exposure to SARS-CoV-2 by medical and paramedical staff is repeated and prolonged and they must adequately protect themselves. If a patient has COVID-19 or is suspected of having COVID-19, wearing a surgical mask (at least) is essential. A FFP2 mask should be worn if the healthcare professional is engaged in a treatment that is invasive or requires close contact, such as when performing a DUS of the supra-aortic trunks. A surgical gown and cover gown, a surgical cap, protective glasses, and non-sterile gloves (to be removed between each patient), as well as dedicated clothing (pants, shoes, no watch, or jewelry) are highly recommended. The sonographer will limit contact to a strict minimum, using his right hand for the probe in contact with the patient and his left hand only for the keyboard and the contact gel bottle. Devices (ultrasound system, all probes with their respective cables) and surfaces that are in contact with the patient (examination table, seats, door handles) should be systematically cleaned with disinfectant or bleach 0.1%, as well as desks, telephones, keyboards and computer mouse between each exam.

Conclusion

In addition to severe respiratory damage due to SARS Cov2, an increase in thromboembolic events has been reported in COVID-19 patients. This increased incidence of thrombosis is still poorly understood but appears to be associated with the unique features of coagulation abnormalities, that are multifactorial (inflammatory syndrome, etc.).

Outside of intensive care, there is no indication for systematic screening for venous thromboembolism in COVID-19 patients in the absence of a clinical symptoms, as outlined by French and European recommendations. This would unnecessarily expose medical and paramedical staff to the risk of contamination and transmission, as well as the risk of hospitalacquired infections in patients. However, systematic D-dimers testing could be a valuable tool in predicting the severity of COVID-19 and the risk of thromboembolic complications.

Thoracic CT angiography appears to be the examination of choice for the screening of PE during a diagnosis of possible pneumonia. The 4-point compression ultrasound is the examination of The popliteal vein can be compressed, thereby confirming that this is not a site of thrombosis. The artery is not compressible.

  of 1008 patients hospitalized in Wuhan for COVID-19, 10 of 25 (40%) patients who received a chest CT were diagnosed with a PE. A second Chinese study 25 of 81 patients treated in intensive care for COVID-19 who were not treated with pharmacological thromboprophylaxis, identified DVTs in 25% of patients (n = 20/81, including n = 8 deaths [10%]). Finally, in March 2020, a published Italian clinical case study 26 reported how a patient hospitalized for SARS-Cov-2 pneumonia and treated with lopinavir / ritonavir and hydroxychloroquine presented with a massive bilateral proximal PE on CT scan without associated DVT. Several French studies have since reported similar rates of VTE in COVID-19 hospitalized patients. One retrospective single-center study (CHU Besançon) 19 found that 23% of patients hospitalized for a severe form of COVID-19 were diagnosed with a PE (n = 23, 95% CI, 15%-33%). In this study, a PE diagnosis was identified as a severity factor, with 74% (n = 17 of 23) of COVID-19 patients with PE treated in intensive care compared to 29% (n = 22, p <0.001) of COVID-19 patients without a PE. Similarly, 65% (n = 15 of 23) of COVID-19 patients with a PE required mechanical ventilation compared to 25% of patients without a PE (n = 19, p <0.001).

Figure 1 .

 1 Figure 1. CT angiogram performed in a 57-year-old patient who tested positive for SARS-CoV-2 in April 2020 and was hospitalized in the infectious disease unit (source: Dr SEBUHYAN Maxime, UF04 Saint Louis Hospital) for acute respiratory failure. Left panel, typical of COVID-19 images of the parenchymal window showing ground glass opacities in the lung bases. Right panel, mediastinal window showing the presence of a small endoluminal defect in the right lower lobe sub-segment indicative of a pulmonary embolism.

Figure 2 .

 2 Figure 2. Linear probe compression test, mode B, cross section on the popliteal (source: Dr SEBUHYAN Maxime, UF04 Saint-Louis Hospital, AP-HP).The popliteal vein can be compressed, thereby confirming that this is not a site of thrombosis. The artery is not compressible.

Table 1 .

 1 Incidence of Venous Thromboembolism (VTE, defined as the presence of Pulmonary Embolism (PE) or Venous Thrombo-embolism (VTE)) reported in patients with COVID-19 infection.

	Country	N	Study design	VTE prophylaxis	Medical ward	Follow-duration up	DVT	PE +/-DVT
	China 25	81	Retrospective cohort	NO	ICU	NR	20/81 (25%)	NR
	Netherlands 18,29	184	Retrospective cohort	Nadroparin (weight-adjusted prophylactic dose)	ICU	Median 14 days	1/184 (0.5%)	65/184 (35%)
	France 21	150	Prospective cohort	105/150 (70%) prophylactic heparin; 45/150 (30%) therapeutic heparin	ICU	Mean 9.6 days	3/150 (2.0%)	25/150 (16.7%)
	Italy 67	22	Prospective cohort	anticoagulant prophylactic	ICU	NR	5/22 (23%)	NR
	France 68	26	Retrospective cohort	8/26 (31%) prophylactic heparin, 18/26 (69%) therapeutic heparin	ICU	NR	14/26 (54%)	6/26 (23%)
	Italy 69	388	Retrospective	175/388 (45%) prophylactic heparin;				
			cohort	17/61 (28%) weight-adjusted prophylactic heparin; 67/388 intermediate dose heparin; 76/388	ICU	Median 18 days	4/388 (0.3%)	10/388 (3.6%)
				(19.5%) therapeutic heparin				
	France 27	107	Retrospective cohort	NR	ICU	NR	2/107 (1.9%)	22/107 (21%)
	UK 70	63	Retrospective cohort	Weight-adjusted heparin at prophylactic dose	ICU	Median 8 days	0	5/63 (8.0%)
	Netherlands 30	198	Retrospective cohort	Nadroparin (weight-adjusted prophylactic dose)	ICU	Median 15 days	25/198 (12.6%)	13/198 (6.6%)
	France 71	71	Retrospective	Weight-appropriate prophylactic				
			cohort	Enoxaparin	Non-ICU	NR	22.5%	10%
	China 72	88	Retrospective cohort	LMWH) thromboprophylaxis for more than 1 week	ICU	NR	46%	NR
	Spain 73	156	Prospective cohort	153 patients received standard dose thromboprophylaxis	Non-ICU	9 days	14.7% (asymptomatic)	NR
	China 74	143	Retrospective	53/143 (37.1%), LMWH			46.1% overall (66/143)	
				thromboprophylaxis 90/143 (62.9%), no	Non-ICU = 78	NR	22 (LMWH) 44 patients (no	NR
				thromboprophylaxis	ICU = 65		LMWH)	
	Italy 75	84	Prospective cohort	Thromboprophylaxis Noxaparin 40 mg once daily Fondaparinux 2.5 mg daily	Non-ICU	Mean 5.8 days	11.9%	NR

choice for the diagnosis of DVT, particularly in the intensive care unit. In the event of a negative test, a complete ultrasound scan is recommended within 7 days. A path of care must be established that will avoid contact between COVID-19 and non-COVID patients. Methodical and systematic disinfection between each patient on the DUS machine is also a priority in restricting contact-mediated contamination and transmission. Recently bedridden for 3 days or more or major surgery within 12 weeks requiring general or regional anaesthesia 1
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Localised tenderness along the distribution of the deep venous system 1

Entire leg swollen 1

Calf swelling at least 3 cm larger than asymptomatic side 1

Pitting oedema confined to the symptomatic leg 1

Collateral superficial veins (non-varicose) 1

Previously documented DVT 1

An alternative diagnosis is at least as likely as DVT -2

Clinical probability simplified score DVT likely 2 points or more DVT unlikely 1 point or less