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Depuis plus d'un an et demi la pandémie du coronavirus n'épargne pas la France. Cette maladie dû au Covid 19, bien que respiratoire au premier plan, se traduit également par une atteinte de la coagulation et, par la maladie thrombo-embolique veineuse (MTEV).

Les patients hospitalisés atteints du coronavirus semblent avoir un taux de maladie thrombo-embolique veineuse plus élevé que les autres patients hospitalisés, d'autant plus en réanimation [START_REF] Malas | Thromboembolism risk of COVID-19 is high and associated with a higher risk of mortality: A systematic review and meta-analysis[END_REF]. La potentielle gravité de ces évènements rendent leur prévention un enjeu majeur dans la prise en charge médicale globale de ces patients. Plusieurs mécanismes physiopathologiques tentent d'expliquer cette majoration de MTEV [START_REF] Alikhan | Risk Factors for Venous Thromboembolism in Hospitalized Patients With Acute Medical Illness: Analysis of the MEDENOX Study[END_REF]. Des sociétés savantes internationales et françaises ont établi des recommandations portant sur la prévention de la maladie thrombo-embolique veineuse en hospitalisation conventionnelle et en réanimation.

L'objet de ce travail est d'identifier les recommandations appliquées en pratique en France, en réanimation et en unités conventionnelles, les variables prises en compte, la recommandation officielle la plus suivie en

France. Nous avons demandé par mail aux membres de la SFMV et de L'AMEVAH de nous transmettre leur protocole utilisé en pratique. Ainsi les variables prises en compte dans ces protocoles ont pu être analysées.

Introduction:

An historic pandemic due to the coronavirus 19 is worsening for more than one year and is not sparing France. Although the predominant symptoms are respiratory, the severe acute respiratory syndrome coronavirus 2 (SARSCOV2), seems to predispose patients to an increased risk of venous thromboembolism events (VTE). A meta-analysis found that the risk of venous thromboembolism is high in COVID 19 and associated with a higher risk of mortality. This meta-analysis [START_REF] Malas | Thromboembolism risk of COVID-19 is high and associated with a higher risk of mortality: A systematic review and meta-analysis[END_REF] was performed from 42 studies enrolling 8271 patients, none of which was randomized, and found that the overall VTE rate was 21% (95% CI:17-26%); 5% (95% CI: 3-8%) among nonintensive care unit (ICU) and 31% (95% CI: 23-39%) among intensive care (ICU) patients. These VTE rates are higher than what was expected for hospitalized patients with acute infections. Indeed, previous studies like MEDENOX [START_REF] Alikhan | Risk Factors for Venous Thromboembolism in Hospitalized Patients With Acute Medical Illness: Analysis of the MEDENOX Study[END_REF] have shown that patients hospitalized for acute infections have an incidence of VTE by day 14 of 15.5% in a group without thromboprophylaxis and 6.4% in a group assigned to receive 40 mg of enoxaparin. Moreover, these rates are higher compared to other pulmonary viral infection like H1N1 influenza in 2009 where a study found only 3.4% of VTE events in patients with thromboprophylaxis. [3, p. 1] VTE rate was consistently higher among ICU versus non-ICU patients, which might suggest a relationship between disease severity and the risk of thromboembolism among SARS-CoV-2 infected patients (5% among non-ICU and 31% among ICU) [START_REF] Malas | Thromboembolism risk of COVID-19 is high and associated with a higher risk of mortality: A systematic review and meta-analysis[END_REF]. Some explanations have been proposed for the increased risk of VTE in COVID-19 [START_REF] Siddiqi | COVID-19 -A vascular disease[END_REF]: -The virus enters cells using a membrane protein: the angiotensin conversion enzyme 2 (ACE2). [START_REF] Yan | Structural basis for the recognition of SARS-CoV-2 by full-length human ACE2[END_REF] This virus, using ACE2, impairs the natural elimination of angiotensin 2. Angiotensin 2 accumulation may stimulate AT1R receptors on TCD8 lymphocytes, resulting in a massive cytokine liberation. The virus infection of type II pneumocytes and endothelial cells lead to an increased permeability of the endothelial barrier and to inflammatory response: activation of Tcells, NPCs, macrophages and platelets, release of many cytokines, tissue factor derived from monocytes and PAI-1 (fibrinolysis inhibitor: fibrin accumulation). These inflammatory mechanisms promote the development of VTE [START_REF] Iba | Inflammation and thrombosis: roles of neutrophils, platelets and endothelial cells and their interactions in thrombus formation during sepsis[END_REF].

-Development of micro and macrovascular thrombi composed of fibrin, platelets and NETS (extracellular neutrophils traps). NETs are DNA entanglements released by NPCs and composed of nuclear anti-microbial proteins that propagate intra-vascular thrombosis by activating the extrinsic pathway (increasing TF presentation) and intrinsic coagulation (activation of Factor XII) but also by activating platelets. [START_REF] Barnes | Targeting potential drivers of COVID-19: Neutrophil extracellular traps[END_REF].

-Hemostatic abnormalities, including disseminated intravascular coagulation (DIC), occur in patients affected by COVID-19 [START_REF] Tang | Abnormal coagulation parameters are associated with poor prognosis in patients with novel coronavirus pneumonia[END_REF]. -Furthermore, for some critically ill patients: the physiopathology of acute respiratory distress syndrome is also involved in SARS COV 2: [START_REF] Xu | Pathological findings of COVID-19 associated with acute respiratory distress syndrome[END_REF] [START_REF] Blondonnet | A Pathophysiologic Approach to Biomarkers in Acute Respiratory Distress Syndrome[END_REF]. Thrombin generation is increased by tissue factor coupled with an impaired fibrinolytic response due to elevation in PAI-1 [START_REF] Colling | COVID-19-associated coagulopathy: An exploration of mechanisms[END_REF]. -Finally, these patients have reduced venous flow due to prolonged bed rest, prothrombotic changes, and endothelial damage: the three elements of the Virchow triad [START_REF] Ahmed | Thrombosis in Coronavirus disease 2019 (COVID-19) through the prism of Virchow's triad[END_REF].

Heparin mays alter the biology of the disease not only through its anticoagulant properties (inhibitor of factors Xa and IIa), but also due to its anti-inflammatory effects that promote a quiescent endothelium. [START_REF] Poterucha | More than an anticoagulant: Do heparins have direct anti-inflammatory effects?[END_REF] That's why a more aggressive anticoagulation prevention has been proposed for patients with covid 19 than for other hospitalized patients.

In order to adequately prevent this over-risk of VTE disease, several international and French organizations have proposed different models of COVID thromboprophylaxis in ICU or non-ICU, such as the GIHP/GFHT [START_REF]Propositions du GFHT/GIHP pour le traitement anticoagulant pour la prévention du risque thrombotique chez un patient hospitalisé avec COVID-19 -Groupe d'etude sur l'hemostase et la thrombose[END_REF], the ISTH [START_REF] Thachil | ISTH interim guidance on recognition and management of coagulopathy in COVID-19[END_REF], the ASH [START_REF]COVID-19 and VTE-Anticoagulation -Hematology[END_REF], The ESC [START_REF]ESC Guidance for the Diagnosis and Management of CV Disease during the COVID-19 Pandemic[END_REF], the American College of Chest Physicians (ACC) [START_REF]Recent Trials of Antithrombotic Therapy for COVID-19 Patients[END_REF], the SFMV [START_REF] Khider | Propositions de la Société Française de Médecine Vasculaire pour la prévention, le diagnostic et le traitement de la maladie thromboembolique veineuse des patients avec COVID 19 non hospitalisés[END_REF], chinese guidance [START_REF] Zhai | Prevention and Treatment of Venous Thromboembolism Associated with Coronavirus Disease 2019 Infection: A Consensus Statement before Guidelines[END_REF], spanish guidance [START_REF] Vivas | Recommendations on antithrombotic treatment during the COVID-19 pandemic. Position statement of the Working Group on Cardiovascular Thrombosis of the Spanish Society of Cardiology[END_REF].

We performed a survey in order to answer the following questions: -What variables are taken into account in local guidelines for the thromboembolism prevention in this respiratory virus? -What are the differences between these recommendations in ICU or conventional units? -Which official recommendation is mostly used in hospital services in France? -Are these recommendations clear enough to be used consistently in practice?

Material and methods:

In order to receive these local protocols used for covid thromboprophylaxis iin France, an email was sent to 2 Vascular Medicine Scholarly Societies: Société Française de Médecine Vasculaire: SFMV and AMEVAH: Association des Médecins Vasculaires Hospitaliers. These two vascular medicine societies include many vascular physicians working in hospitals in France and therefore have members who may have been involved in writing the covid thromboprophylaxis protocols used in their hospital service respectively. This email recommended sending raw protocols concerning Intensive Care Unit or conventional hospitalization. No questionnaire was sent out to avoid investigative bias.

The greater the number of protocols collected, the more we would have a clear vision of the practice of Covid thromboprophylaxis in France. Once these protocols were received, they were analyzed in order to quantify the covid thromboprophylaxis data. These data were coded in binary form in order to answer the following question: "Does the protocol of this service take this data into account: Yes or No?" They included variables taken into account in ICU or non-ICU to choose which type of prophylaxis to use: weight, or oxygen as well as other data recommending, for example, an indication for mechanical compression etc. This binary form was chosen to compare these data. It would not have been clear to detail each of the local recommendations on each data taken into account, as they depend on each other in each protocol and differ between protocols.

Results:

A total of 45 protocols were retrieved for COVID thromboprophylaxis in France (example annex 1). These protocols could involve either only reanimation [START_REF] Colling | COVID-19-associated coagulopathy: An exploration of mechanisms[END_REF], or only conventional inpatient services [START_REF]Propositions du GFHT/GIHP pour le traitement anticoagulant pour la prévention du risque thrombotique chez un patient hospitalisé avec COVID-19 -Groupe d'etude sur l'hemostase et la thrombose[END_REF], or both (26). Of these 45 retrieved protocols, 20 came from CHU, the others from peripheral CH. These protocols have been sorted into 2 main tables: the first table with protocols for common reanimation and conventional hospitalization units, as well as protocols for reanimation only: table "except non-ICU". The other table with protocols for common resuscitation and conventional inpatient units and protocols for non-resuscitative services only is "except ICU" table. Protocols from 31 institutions were reported in "except non-ICU", and from 40 institutions in "except ICU".

*active cancer or thrombophilia or TVE history or Age **elevated fibrinogen or CRP Of the 31 "except non-ICU" protocols 25 were different and of the 40 "except ICU" protocols 33 were different from the different data considered in the recommendations.

In both tables, all the retrieved protocols included a weight recommendation. 80% of "except ICU" protocols and 81% of "except ICU" protocols considered biological parameters such as d-dimers in their recommendation for COVID thromboprophylaxis, 40% and 52% for mechanical ventilation, 38% and 48% for ECMO. 90% and 94% referred to enhanced thromboprophylaxis.

Only 25% and 19% protocols respectively had recommendations on the place of mechanical compression and 43% and 48% on thromboprophylaxis when leaving the hospital structure.

Of the 24 protocols referring to an official recommendation, 18 referred to the recommendation of GIHP/GFHT (75% of these protocols, recommendation in annex.

Discussion:

The data in both tables were substantially the same as many protocols were common for both reanimation and non-reanimation units. The main differences concerned the presence of a recommendation on mechanical ventilation: 52% vs 40%, a difference of 12% in favor of non-UIC except; ECMO: 38% vs 48%: difference of 10% in favor of non-UIC except. These differences were expected given that mechanical ventilation or ECMO are problems of the reanimation unit.

Seven parameters were taken into account in more than 50% of Covid thromboprophylaxis recommendations in France (weight, oxygen, risk factor VTE, biological parameter, major inflammation, enhanced prophylaxis, anticoagulant monitoring). Use of a large number of parameters could also be criticized because it complicates the practical implementation of a treatment as basic as VTE prevention, while only bed rest, MTEV risk factors and acute disease are usually considered in other pathologies.

Whether in ICU or not, the mostly used official recommendation was GIHP/GFHT (75%). This is in part explained by the resumption of this recommendation by the SFAR (the French anesthesia-reanimation society, which has a considerable influence in medicine in France, particularly for pathologies often needing reanimation such as SARS CoV2.

Moreover, these data highlight that some parameters of major importance in the practical prevention of VTE are taken into account in less than 50% of protocols in France. Indeed, the action to be taken after hospitalization appears in only 43% of the protocols of except ICU and in 48% of the protocols of except non-ICU. However, posthospitalization strategy is the objective of the SFMV recommendation and is mentioned by GIHP/GFHT.

The main hypothesis of this lack of post-hospitalization recommendation probably comes from the mostly used recommendation of the GIHP/GFHT (annex 2). Indeed, this very comprehensive recommendation is of a text specifying the actions to be taken in thromboprophylaxis covid for many variables and situations, and including post hospital thromboprophylaxis. This recommendation concludes with a very complete and functional table, but which cannot include all the textual recommendations upstream. Unfortunately, for the sake of practical simplification, many of the protocols we received were based only on this final table, which specified, for example, what to do in the case of ECMO or mechanical ventilation but not what to do when leaving hospital, while this is an important course of action to guide city medicine in the overall management of Covid-19 patients.

Finally, this collection of data highlighted a very great diversity in the protocols used between the different hospitals, although sometimes involving minimal changes:

among the 31 protocols "except non-ICU", 25 were different, and of the 40 "except ICU" protocols 33 were different. This underlines a lack of uniformity between the different hospital centers and may be partly explained by the fact that there are many formal recommendations written by national and international scholarly societies with significantly different protocols. The protocols used in practice are most often a mix of some of these official recommendations.

In our study, we found that the use of advanced prophylaxis was mentioned in more than 90% of protocols. A study [START_REF] Remap-Cap | Therapeutic Anticoagulation in Critically Ill Patients with Covid-19 -Preliminary Report[END_REF], in critically ill patients, found that therapeutic anticoagulation did not improve hospital survival or days free of organ support compared to usual care pharmacological thromboprophylaxis. Another study described the prevalence and safety of enhanced thromboprophylaxis in Intensive Care Unit: enhanced thromboprophylaxis was independently associated with significant reduction in ICU mortality, but not an increased risk of critical hemorrhage. [START_REF] Lavinio | Safety profile of enhanced thromboprophylaxis strategies for critically ill COVID-19 patients during the first wave of the pandemic: observational report from 28 European intensive care units[END_REF]. Another study [START_REF] Poulakou | Beneficial Effects of Intermediate Dosage of Anticoagulation Treatment on the Prognosis of Hospitalized COVID-19 Patients: The ETHRA Study[END_REF] also found that intermediate dosage appears to have a positive impact on COVID-19 inpatients' prognosis by inhibiting both coagulation and inflammatory cascades.

It should be noted that less than a quarter of the practical protocols collected (25% and 19%) gave recommendations on the place of mechanical compression. The latter is used when the risk of bleeding is higher than the risk of thrombosis in a patient. In fact, it seems in studies that the risk of hemorrhages is major in covid patients: in this multicentric study the overall bleeding rates were 4.8% (95% CI, 2.9-7.3) and the radiographically confirmed VTE rate was also 4.8% (95% confidence interval [CI], 2.9-7.3) in ICU and Non-ICU patients treated with preventive anticoagulation [START_REF] Al-Samkari | COVID-19 and coagulation: bleeding and thrombotic manifestations of SARS-CoV-2 infection[END_REF]. Thus, it might be interesting to give more prominence to recommendations on the place of mechanical compression in these patients. In view of these results, it is mandatory to perform randomized clinical trials such as the study started in Nancy by professor Stephane Zuily because there are plenty of recommendations but no evidence-based data in the field.

Discussion générale :

Cette enquête de pratique de la thromboprophylaxie Covid en France a identifié différents paramètres que nous pouvons prendre en compte afin d'optimiser la prévention de la maladie thromboembolique veineuse chez ces patients atteints.

-Nous notons un besoin de standardiser les recommandations entre les hôpitaux français.

-Il y a un possible intérêt à réduire le nombre de paramètres à prendre en compte pour la prévention des MTEV dans le but d'une meilleure prise en charge pratique.

-Il serait intéressant d'ajouter des recommandations locales portant sur la conduite à tenir en sortant d'hospitalisation et sur la place de la compression mécanique. Des essais cliniques randomisés sont nécessaires afin d'étudier le réel impact de ces protocoles de thromboprophylaxie.
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Titre : Enquête de pratique sur la thromboprophylaxie au cours de l'infection à covid19 en France Résumé :

Introduction : Les patients hospitalisés atteints du coronavirus semblent avoir un taux de maladie thromboembolique veineuse (MTEV) plus élevé que les autres patients hospitalisés. Des sociétés savantes ont établi des recommandations portant sur la prévention de la MTEV chez ces patients. L'objet de ce travail est d'identifier les recommandations appliquées en pratique en France, en réanimation et en unités conventionnelles, les variables prises en compte, la recommandation officielle la plus suivie en France. Matériel et méthodes : Nous avons récupéré des protocoles utilisés en pratique par des membres de la SFMV et de L'AMEVAH. Les variables prises en compte dans ces protocoles ont été mises sous forme de tableau, pour la réanimation et pour les unités non réanimatoire, avec réponse binaires « oui/non » à la question suivante "Estce que le protocole prend en compte cette donnée relative à la thromboprophylaxie covid ?" Résultats : Plus de 90% des protocoles récupérés donnaient une recommandation à une thromboprophylaxie majorée. Moins de 25% des protocoles avaient des recommandations sur la place de la compression mécanique et, moins de 48% sur la conduite à tenir en sortie d'hospitalisation. Sept paramètres avaient une recommandation dans plus de 50% des protocoles. Discussion : Nous pourrions suggérer de donner plus de recommandations sur la conduite à tenir en sortie d'hospitalisation, et bien sûr de réaliser des essais cliniques pour apporter des données factuelles qui manquent aujourd'hui. La recommandation la plus utilisée est celle de la GIHP/GFHT, reprise par la SFAR. Cette recommandation a souvent été reprise de manière plus simplifiée (tableau récapitulatif uniquement) Il existe de nombreuses différences dans les recommandations officielles, responsables d'une grande hétérogénéité dans les protocoles utilisés.

Mots clés : [Thromboprophylaxie], [Covid19], [enquête de pratique], [prévention MTEV]

Title : COVID19 thromboprophylaxis practice survey in France

Abstract :

Introduction: Hospitalized patients with coronavirus seems to have a higher rate of venous thromboembolism event (VTE) than other hospitalized patients. Scientific societies proposed different models of COVID thromboprophylaxis. The aim of this work is to identify the recommendations applied in practice in France, in intensive care unit (ICU) and in hospitalization, the variables taken into account, the official recommendation most followed. Material and methods: We recovered protocols used in practice from SFMV and AMEVAH members. Formatting of the recovered data into tables adapted to the practice of ICU or Non-ICU, answering the question: "Does the protocol of this service take this data into account: Yes or No?" Results: More than 90% of protocols recovered gave a recommendation for increased thromboprophylaxis. Less than 25% of protocols had recommendations on the place of mechanical compression and, less than 48% had post hospital strategy. Seven parameters had a recommendation in more than 50% of protocols. Discussion: We suggest to add local recommendations on post hospitalization strategy. The mostly used official recommendation was GIHP/GFHT, taken up by the SFAR. This recommendation has often been more simplified (summary table only). Many differences in official recommendations, responsible for a great heterogeneity in the protocols used in practice.