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¡  AUCUN
 CONFLITS D’INTÉRÊTS
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¡  Confort du patient ¡  Thrombopénie à l’héparine ¡  Programmes de récupération rapide après chirurgie :
 démédicalisation des patients ¡  Divergence de point de vue entre anesthésiste et chirurgien :
 «  la littérature n’a pas prouvé plus de complications hémorragiques (majeures : crâniennes, digestives)  sur des séries prospectives multicentriques randomisées, tu ne peux pas juger sur quelques cas isolés…  »
 ¡  Quid des complications hémorragiques «  mineures  »: reprises pour hématome : conséquences fonctionnelles : raideur, infections torpides… conséquences à long terme ? Coût ?
 POURQUOI PARLER D’ANTICOAGULANTS ORAUX ?
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RECOMMANDATIONS DE BONNE PRATIQUE
 PREVENTION ET TRAITEMENT DE LA MALADIE THROMBO-EMBOLIQUE VEINEUSE EN MEDECINE
 RECOMMANDATIONS
 RECOMMANDATIONS
 Annales Françaises d’Anesthésie et de Réanimation 30 (2011) 947–951
 RECOMMANDATIONS FORMALISÉES D’EXPERTS. 2011 Prévention de la maladie thromboembolique veineuse postopératoire. French Society of Anaesthesia and Intensive Care. Guidelines on perioperative venous thromboembolism prophylaxis. C.-M. Samama a,*, B. Gafsou b, T. Jeandel a, S. Laporte c, A. Steib d, E. Marret e, P. Albaladejo f, P. Mismetti c, N. Rosencher a
 RECOMMANDATIONS DE BONNE PRATIQUE
 PREVENTION ET TRAITEMENT DE LA MALADIE THROMBO-EMBOLIQUE VEINEUSE EN MEDECINE
 RECOMMANDATIONS
 Agence française de sécurité sanitaire des produits de santé Décembre 2009
 2/13
 METHODOLOGIE Des grades sont attribués aux recommandations selon le niveau de preuve scientifique attribué aux publications sur lesquelles elles reposent. Lorsque les données de la littérature sont insuffisantes ou incomplètes, les recommandations sont basées sur un accord professionnel pour prendre en compte l’état des pratiques et les opinions d’experts.
 Grades Force des recommandations
 Grade A Preuve scientifique établie Grade B Présomption scientifique Grade C Faible niveau de preuve scientifique
 INTRODUCTION Ces Recommandations de Bonnes Pratiques (RBP) sont volontairement limitées à la prévention et au traitement de la maladie à la Maladie Thromboembolique Veineuse (MTEV) en milieu médical. Sont notamment exclues de ces recommandations, la MTEV en période péri-opératoire, la MTEV gynéco-obstétricale faisant l’objet de RBP émanant respectivement de la Société Française d’Anesthésie et de Réanimation1 et du Club de Périfoefologie2, l’enfant, la femme enceinte, les voyages au long cours et la thrombose veineuse cérébrale. Ces recommandations, notamment celles relatives à la surveillance des traitements, ne concernent que les indications médicales et ne sauraient être extrapolées à d’autres situations cliniques. Elles sont issues d’une revue exhaustive et systématique de la littérature à l’aide de méta-analyses et sont établies selon une méthodologie définie ci-après. Toutes ces données et les analyses effectuées sont détaillées et peuvent être retrouvées dans l’argumentaire des RBP. De nombreuses questions sont encore insuffisamment évaluées et plusieurs recommandations restent du domaine de l’accord professionnel. Néanmoins ces recommandations représentent un outil synthétique fiable, actualisé, et utile pour l’individualisation du rapport bénéfice–risque des stratégies thérapeutiques évaluées.
 La maladie thrombo-embolique veineuse (MTEV) s’exprime sous deux formes principales : la thrombose veineuse profonde (TVP) ou phlébite et l’embolie pulmonaire (EP). Seront abordés :
 1) la prise en charge des thromboses veineuses en milieu médical : x prévention en cas d’affections médicales aiguës, x prévention en cas d’accident vasculaire cérébral ischémique, x prévention au décours d’une hémorragie intracrânienne, x prévention sur cathéter central chez le patient cancéreux,
 2) le traitement de la TVP proximale, 3) le traitement de l’embolie pulmonaire :
 x le traitement initial de l’embolie pulmonaire non grave, x le traitement fibrinolytique à la phase aigüe de l’embolie pulmonaire,
 4) le traitement initial ambulatoire des TVP proximales et des embolies pulmonaires, 5) le relais du traitement initial des TVP proximales et des embolies pulmonaires, 6) la durée optimale du traitement anticoagulant d’un épisode de MTEV, 7) les formes particulières :
 x le traitement des thromboses veineuses profondes distales, x le traitement des thromboses veineuses superficielles, x le traitement de la MTEV en présence d’un cancer,
 8) la place de l’interruption partielle de la veine cave inférieure, 9) la surveillance des traitements anticoagulants et les précautions particulières.
 1 SFAR 2005 « Prévention de la maladie thromboembolique veineuse périopératoire et obstétricale » [www.sfar.org]. 2 HAS 2003 « Thrombophilie et grossesse - Prévention des risques thrombotiques maternels et placentaires » [http://www.has-sante.fr].
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RECOMMANDATIONS FORMALISÉES D’EXPERTS
 Prévention de la maladie thromboembolique veineusepostopératoire. Actualisation 2011. Texte court
 French Society of Anaesthesia and Intensive Care.Guidelines on perioperative venous thromboembolismprophylaxis. Update 2011. Short textC.-M. Samama a,*, B. Gafsou b, T. Jeandel a, S. Laporte c, A. Steib d, E. Marret e,P. Albaladejo f, P. Mismetti c, N. Rosencher a
 a Service d’anesthésie-réanimation, groupe hospitalier Cochin – Broca – Hôtel-Dieu, 1, place du Parvis-de-Notre-Dame, 75181 Pariscedex 04, Franceb Service d’anesthésie-réanimation, hôpital Avicenne, Bobigny, 125, rue de Stalingrad, 93006 Bobigny cedex, Francec Service de pharmacologie clinique, hôpital Bellevue, CHU de Saint-Étienne, 29, boulevard Pasteur,42055 Saint-Étienne cedex 2, Franced Département d’anesthésie-réanimation, hôpitaux universitaires de Strasbourg, 1, place de l’Hôpital, 67091 Strasbourg cedex, Francee Département d’anesthésie-réanimation, groupe hospitalier Saint-Antoine – Tenon – Trousseau, 4, rue de la Chine, 75020 Paris, Francef Pôle d’anesthésie-réanimation, département d’anesthésie-réanimation, CHU de Grenoble, BP 217, 38043 Grenoble cedex 09, France
 Disponible sur Internet le 21 novembre 2011
 Mots clés : Thrombose veineuse ; Embolie pulmonaire ; Chirurgie ; Hémorragies ; Anticoagulants ; Héparines ; Fondaparinux ; Dabigatran ;Rivaroxaban ; Apixaban
 Keywords: Deep vein thrombosis; Pulmonary embolism; Surgery; Bleeding; Anticoagulant agents; Heparin; Fondaparinux; Dabigatran;Rivaroxaban; Apixaban
 1. GROUPES DE LECTURE
 Groupe d’intérêt en hémostase périopératoire (GIHP)Groupe d’étude sur l’hémostase et la thrombose (GEHT) de
 la Société française d’hématologieComité des référentiels de la SfarConseil d’administration de la SfarAu total, près de 80 médecins ont relu ce document et
 proposé des modifications qui ont toutes été examinées etdiscutées par le groupe de travail.
 2. FACTEURS DE RISQUE DE MALADIETHROMBOEMBOLIQUE VEINEUSE
 Les recommandations concernant le type et la durée de lathromboprophylaxie pharmacologique s’appliquent à ungroupe de patients sur la base d’une chirurgie.
 Lorsque le risque de maladie thromboembolique veineuse(MTEV) lié à la chirurgie est élevé, la recommandation deprévenir la MTEV s’applique quels que soient les facteurs derisque de MTEV liés aux antécédents ou aux comorbidités dupatient. Il s’agit d’une stratégie systématique, facile à diffusersous la forme d’une procédure.
 Lorsqu’une chirurgie est associée à un risque faible, si lepatient présente un ou plusieurs facteurs de risque de MTEV,c’est une stratégie personnalisée qui s’applique.
 Les situations qui augmentent significativement le risquethrombotique, indépendamment de la chirurgie, comprennent :
 Annales Françaises d’Anesthésie et de Réanimation 30 (2011) 947–951
 * Auteur correspondant.Adresse e-mail : [email protected] (C.M. Samama).
 0750-7658/$ see front matter ! 2011 Elsevier Masson SAS. Tous droits reserves.doi:10.1016/j.annfar.2011.10.008
 Pour la chirurgie orthopédique majeure (PTG, PTH) : •  Pas de recommandations pour HNF, AVK, aspirine : 1- •  Les HBPM à dose prophylactique élevée, le fondaparinux, le dabigatran,
 le rivaroxaban et l’apixaban constituent cinq moyens prophylactiques de première intention (1+)
 •  Les HBPM à dose prophylactique élevée représentent le traitement de référence (1+)
 •  incidence plus élevée d’hémorragies majeures sous fondaparinux : pas recommandé surtout si risque hémorragique (2-)
 •  Dagibatran : moins risqué à 150mg (hémorragies, IR, sujets âgés) mais moins efficace : 2-
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¡ anti-Xa direct oral, dose de 10 mg/j supérieur aux HBPM sur les ETEV majeurs et symptomatiques avec une tendance à l’augmentation du risque hémorragique
 ¡ Utiliser si risque thromboembolique surajouté (2+) ¡ Ne pas utiliser si risque hémorragique élevé (lié au
 patient) 2-
 RIVAROXABAN
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¡  anti-Xa direct oral, posologie de 5 mg/jour (2,5 mg fois 2/j) : supérieur aux HBPM sur les ETEV majeurs, sans réduction des événements symptomatiques
 ¡  L’incidence des hémorragies idem HBPM ¡  Si risque thromboembolique surajouté (risque lié au patient) :
 utiliser apixaban (2+) ¡  Rivaroxaban débute six à huit heures postopératoire ¡  Apixaban débute 12 à 24heures post- opératoire (moins
 hémorragique ?)
 APIXABAN
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¡  Les HBPM et le fondaparinux (FH) représentent deux moyens prophylactiques de première intention (1+)
 ¡  risque hémorragique associés (insuffisance rénale modérée), plutôt une HBPM (2+)
 ¡  Ligamentoplastie, fracture rotule, tibia, cheville, tendon d’Achille, plâtre : HBPM recommandée (1+). prophylaxie prolongée pendant l’immobilisation jusqu’à l’appui plantaire (2+).
 ¡  Arthroscopie simple, chirurgie pied, AOS : pas de prophylaxie (2-), si risques TE : HBPM recommandées (2+) mais sans excéder les 10 jours (2+)
 FRACTURES (HANCHE, FÉMUR, PLATEAU TIBIAL)
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depuis 2009 : anticoagulants oraux directs (AOD), ou NACO (pour nouveaux anticoagulants oraux) inhibant la thrombine (anti-IIa) ou le facteur X activé (anti-Xa). : alternative aux AVK et/ou aux HBPM. Ces AOD sont d’utilisation complexe. Ils représentent en cela une pratique d’utilisation nouvelle et peuvent être à l’origine d’une utilisation inappropriée. Pas de recommandations concernant : la mesure de l’activité anticoagulante des AOD (surdosage/surexposition, chirurgie/acte invasif urgents à risque hémorragique, etc.), la prise en charge des saignements graves survenant chez les patients recevant un AOD, en l’absence d’antidote spécifique ou de protocole d’antagonisation).
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Les anticoagulants en France en 2014 : état des lieux, synthèse et surveillance – Avril 2014
 49
 4.2.1.3. Interactions médicamenteuses avec les AOD
 Du fait notamment de leur profil pharmacocinétique spécifique, les interactions médicamenteuses liées aux AOD sont propres à chaque médicament.
 Aussi, une bonne prise en compte du profil des interactions médicamenteuses de chaque AOD permet de favoriser le bon usage de ces médicaments.
 Tableau 11 : interactions médicamenteuses avec les AOD
 Voie Dabigatran Rivaroxaban Apixaban
 Amiodarone Compétition P-gpASC + 60 %ETEV : réduire posologie
 Augmentation mineure ASC
 Dronédarone Compétition P-gp et inhibition CYP3A4 ASC + 70 à 140 % Données limitées
 Digoxine Compétition P-gp Pas d’effet Pas d’effet Pas d’effet
 Quinidine Compétition P-gpASC + 50 %ETEV : réduire posologie
 Augmentation mineure ASC
 VérapamilCompétition P-gp (et faible inhibition CYP3A4)
 ASC + 20 à 150 %ETEV + FA : réduire posologie et prendre simultanément
 Augmentation mineure ASC
 AINS en traitement prolongé
 Risque hémorragique + 50 %
 Risque hémorragique augmenté
 Risque hémorragique augmenté
 AspirineRisque hémorragique + 12 à 24 %
 Risque hémorragique augmenté
 Risque hémorragique augmenté
 Clopidogrel ASC + 30 %Risque hémorragique augmenté
 Risque hémorragique augmenté
 Prasugrel Pas de donnéeTicagrelor ASC + 46 à 56 % Pas de donnéeHéparines de Bas Poids Moléculaire
 Risque hémorragique augmenté
 Risque hémorragique augmenté
 Risque hémorragique augmenté
 Héparine non fractionnée
 Risque hémorragique augmenté(1)
 Risque hémorragique augmenté(1)
 Risque hémorragique augmenté(1)
 DiltiazemCompétition P-gp (et faible inhibition CYP3A4)
 Augmentation mineure ASC
 Atorvastatine Compétition P-gp et inhibition CYP3A4 Pas d’effet
 CarbamazépineInducteur P-gp, BCRP, CYP3A4 et CYP2J2
 ASC diminuée ASC diminuée ASC diminuée
 PhénytoïneInducteur P-gp, BCRP, CYP3A4 et CYP2J2
 ASC diminuée ASC diminuée ASC diminuée
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Comité des Médicaments de la COMEDIMS APHP
 Octobre 2014 1
 Bon usage des antithrombotiques
 Comité des Médicaments de la COMEDIMS APHP
 Octobre 2014 1
 Bon usage des antithrombotiques
 Comité des Médicaments de la COMEDIMS APHP
 Octobre 2014 1
 Bon usage des antithrombotiques
 Octobre 2014
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INDICATIONS DES AOD
 Les anticoagulants en France en 2014 : état des lieux, synthèse et surveillance – Avril 2014
 11
 1.1.2.2. Inhibiteurs directs du facteur Xa (anti Xa)
 Le rivaroxaban (Xarelto®) et l’apixaban (Eliquis®) sont des inhibiteurs sélectifs du facteur Xa s’administrant par voie orale. Le rivaroxaban est commercialisé depuis 2009, l’apixaban depuis 2012.
 Les indications des différents anticoagulants et leurs dosages sont indiqués dans le tableau ci-dessous.
 Tableau 2 : indications des AOD en fonction de l’anticoagulant et de son dosage
 DCI Nom commercial Indication
 dabigatran Pradaxa® 75 mg110 mg
 Prévention des événements thrombo-emboliques veineux chez des adultes bénéficiant d’une intervention chirurgicale programmée de la hanche ou du genou (prothèse totale de hanche ou de genou)
 rivaroxaban Xarelto® 10 mgapixaban Eliquis® 2,5 mg
 dabigatran Pradaxa® 110 mg150 mg Prévention des accidents vasculaires cérébraux
 (AVC) et des embolies systémiques chez des adultes atteints de fibrillation auriculaire (FA) non valvulaire et présentant un ou plusieurs facteur de risque
 rivaroxaban Xarelto® 15 mg20 mg
 apixaban Eliquis® 2,5 mg5 mg
 rivaroxaban Xarelto® 15 mg20 mg
 Traitement des thromboses veineuses profondes (TVP) et des embolies pulmonaires (EP) et prévention des récidives sous forme de TVP et d’EP chez l’adulte
 rivaroxaban
 Xarelto® 2,5 mg Co-administré avec de l’acide acétylsalicylique (AAS) seul ou avec de l’AAS plus du clopidogrel ou de la ticlopidine : prévention des événements athérothrombotiques chez des adultes suite à un syndrome coronarien aigu (SCA) avec élévation des biomarqueurs cardiaques
 Dosage non disponible à ce jour en France
 Il est à noter que la dose et le nombre de prises quotidiennes diffèrent selon l’indication pour un même anticoagulant et selon l’anticoagulant pour une même indication, et peuvent exposer à un risque d’erreur médicamenteuse (cf. tableau en annexe).
 1.2. Les anticoagulants injectables1.2.1. Héparines
 1.2.1.1. Héparines standards non fractionnées (HNF)
 Les HNF combinent une activité anti-IIa et une activité anti-Xa équivalentes. L’héparine sodique (Héparine Choay® et Héparine sodique Panpharma®) s’administre par voie intraveineuse. L’héparine calcique (Calciparine®) s’administre par voie sous-cutanée.
 Elles sont indiquées dans : le traitement curatif en phase aiguë des thromboses veineuses profondes constituées, des embolies pulmonaires, des IDM et angors instables et des embolies artérielles extra cérébrales. L’héparine sodique est également indiquée en traitement curatif de certains cas de coagulopathie ;
 le traitement préventif des accidents thrombo-emboliques veineux et/ou artériels en milieu chirurgical y compris la chirurgie vasculaire artérielle, en cas d’affection médicale aiguë, en cas de cardiopathie emboligène ; et l’anticoagulation des circuits de circulation extracorporelle et d’épuration extra-rénale pour l’héparine sodique.
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Annals of Pharmacotherapy2016, Vol. 50(4) 270 –275© The Author(s) 2016Reprints and permissions: sagepub.com/journalsPermissions.navDOI: 10.1177/1060028015626435aop.sagepub.com
 Research Report
 BackgroundTotal hip arthroplasty (THA) and total knee arthroplasty (TKA) are being performed with an increasing frequency, with estimates of more than 300 000 procedures a year being performed for THA alone.1 The risk for venous thromboembolism (VTE) in orthopedic surgery, particu-larly THA and TKA, is among the highest for all surgical specialties.2,3 VTE is also a major contributor to morbidity and mortality among orthopedic patients.2-4 Practitioners should attempt to assess patients undergoing elective hip or knee arthroplasty regarding the risk of VTE while still con-sidering the risk of bleeding.5 Assessing this risk can be challenging for practitioners, though, because the primary individual risk factor recognized to significantly increase the risk of thromboembolism is a previous history of venous thromboembolic disease, leaving the clinician with a lack of
 clear indicators as to which patients may actually develop an adverse embolic event post THA or TKA.6,7 Historically, it has been documented that rates of deep vein thrombosis may be reduced by as much as 50% to 60% and pulmonary embolism by about two-thirds when an appropriate pharma-cological agent is used for prophylaxis.1,3
 626435 AOPXXX10.1177/1060028015626435Annals of PharmacotherapyRicket et alresearch-article2016
 1Manchester University, Fort Wayne, IN, USA2East Tennessee State University, Johnson City, TN, USA3James H. Quillen Veterans’ Affairs Medical Center, Mountain Home, TN, USA
 Corresponding Author:David W. Stewart, Department of Pharmacy Practice, East Tennessee State University, Bill Gatton College of Pharmacy, Box 70657, Johnson City, TN 37614, USA. Email: [email protected]
 Comparison of Postoperative Bleeding in Total Hip and Knee Arthroplasty Patients Receiving Rivaroxaban or Enoxaparin
 Abby L. Ricket, PharmD, BCPS1, David W. Stewart, PharmD, BCPS2, Robert C. Wood, PharmD, BCPS2,3, Lyndsey Cornett, PharmD Candidate2, Brian Odle, PharmD2, David Cluck, PharmD, BCPS, AAHIVP2, Jessica Freshour, PharmD, BCPS2, and Hadi El-Bazouni, MD2
 AbstractBackground: The Regulation of Coagulation in Orthopedic Surgery to Prevent Deep Venous Thrombosis and Pulmonary Embolism (RECORD) 1 to 4 trials compared rivaroxaban 10 mg daily with commonly used doses of enoxaparin and demonstrated similar rates of VTE and bleeding. Objective: To evaluate bleeding events between patients who received enoxaparin or rivaroxaban for prevention of venous thromboembolism (VTE) following total hip arthroplasty (THA) or total knee arthroplasty (TKA). Methods: Retrospective cohort that compared patients undergoing THA and TKA who received enoxaparin (enoxaparin) with those who received rivaroxaban (rivaroxaban) and also with those who received enoxaparin in the RECORD 1 to 4 trials (enoxaparin RECORD). The primary outcome was any postoperative bleeding, defined as a composite of major and clinically relevant nonmajor bleeding based on the definitions in the RECORD 1 to 4 trials. Results: There was a lower rate of any postoperative bleeding (2.2% vs 6.8%, P = 0.004) in patients who received enoxaparin compared with rivaroxaban, and bleeding rates between the enoxaparin group and the enoxaparin RECORD groups were similar (2.2% vs 2.5%, P = 0.085). Major bleeding in the enoxaparin group (0.2%) was not significantly different from that in the rivaroxaban group (1.4%, P = 0.12) or the RECORD group (0.2%, P = 0.93). Clinically relevant nonmajor bleeding was also lower in the enoxaparin group compared with the rivaroxaban group (2.0% vs 5.5%, P = 0.012). Conclusions: The use of enoxaparin for VTE prophylaxis following THA and TKA was associated with a lower rate of the primary outcome (any postoperative bleeding) compared with the use of rivaroxaban in a similar cohort of patients.
 Keywordsvenous thromboembolism, enoxaparin, rivaroxaban, deep vein thrombosis, pulmonary embolism, total hip arthroplasty, total knee arthroplasty
 272 Annals of Pharmacotherapy 50(4)
 defined as multiple-source bleeding, unexpected hema-toma, excessive wound hematoma, nose bleeding, gingival bleeding, rectal bleeding, coughing or vomiting blood, vag-inal bleeding, blood in semen, surgical-site bleeding, or intra-articular bleeding with trauma. Individual components of the primary outcome were additionally evaluated as sec-ondary outcomes.
 Additional data collected included the receipt and volume of packed red blood cell transfusions, all documented adverse bleeding, and any adverse event resulting in rivaroxaban dis-continuation. Baseline demographics such as age, sex, race, height, weight, inpatient antiplatelet therapy, and postopera-tive serum creatinine and hemoglobin were also collected.
 Outcomes were analyzed using 2-tailed χ2 or Fisher’s exact tests, where appropriate, to compare nonparametric data. The Student t-test was used to compare parametric data, and logistic regression analyses were performed to assess the potential impact of certain prespecified categori-cal variables on the primary outcome. All statistics were calculated using SPSS Version 21 (SPSS IBM, New York, NY) and GraphPad QuickCalcs (GraphPad Software, La Jolla, CA). It was determined that 435 patients were required to achieve 80% power using a 2-sided α of 0.05, assuming a 5% absolute difference in the primary outcome between groups, with an underlying assumption that 5% would be a clinically significant difference.
 ResultsA total of 438 patients who received enoxaparin were com-pared with 440 patients who received rivaroxaban. Significant differences in baseline characteristics (Table 1) included a higher number of Caucasian patients in the enoxaparin group (99.2% vs 94.5%, P < 0.01), more fre-quent receipt of inpatient antiplatelet therapy in the enoxa-parin group (27.9% vs 17.3%, P < 0.01), and a longer length
 of stay in the enoxaparin group (4.6 vs 3.6, P < 0.01). Our patients had a similar rate of TKAs (67.8% [enoxaparin] vs 62.1% [rivaroxaban], P = 0.77); however, this was higher than the rate of patients undergoing TKA in the RECORD trials (45.1%, P < 0.001).
 Any postoperative bleeding, defined in this study as a composite of major bleeding and clinically relevant nonma-jor bleeding, was lower in the enoxaparin group compared to the rivaroxaban group (2.2% vs 6.3%, P < 0.01). Our enoxaparin group when compared with the enoxaparin RECORD group had a similar rate of bleeding (2.2% vs 2.5%, P = 0.85). Only 1 patient (0.2%) in the enoxaparin group met the criteria for major bleeding compared with 6 patients in the rivaroxaban group; however, this was not sta-tistically significant (P = 0.12). This was similar between the enoxaparin and enoxaparin RECORD populations (P = 0.93). The same trend held true for clinically relevant nonmajor bleeding, with a lower rate of bleeding (P = 0.012) in our enoxaparin group when compared with those patients who received rivaroxaban (Table 2).
 Despite the frequency of bleeding being lower in the enoxaparin group, the number of patients who received a blood transfusion and the average transfusion volume were both significantly higher in the enoxaparin group compared with the rivaroxaban group. This was lower than the rates observed in the RECORD population (Table 2).
 Logistic regression analyses were performed between the enoxaparin and rivaroxaban groups for several variables to explore whether or not these variables were potential confounders. Age, sex, weight, type of procedure, postop-erative serum creatinine, and inpatient antiplatelet therapy were all evaluated with no significant differences observed (Table 3). Although race significantly differed between our groups (99.2% vs 94.5%, respectively), there was no effect on the variable of race in regard to the outcome of bleeding between groups, P = 1.000.
 Table 1. Baseline Characteristics.
 Parameter Enoxaparin (n = 438) Rivaroxaban (n = 440) P ValueaEnoxaparin, RECORD Population (n = 6200) P Valueb
 Age in years, mean [range] 66 [35-91] 65 [29-93] 0.056 64.2 [18-93] 0.006Female (%) 66.1 64.8 0.71 59.4 0.006Caucasian (%) 99.2 94.5 <0.001 78.7 <0.001Weight in kg, mean [range] 90.6 [36-154] 89.1 [37-173] 0.29 79.8 [33-172] <0.001THA (%) 32.2 37.9 0.77 54.9 <0.001TKA (%) 67.8 62.1 0.77 45.1 <0.001SrCr in mg/dL, mean [range] 1.00 [0.3-3] 0.93 [0.1-2] 0.053 N/A —Hgb in g/dL, mean [range] 10.5 [6.6-15.1] 10.6 [6-15.1] 0.41 N/A —Antiplatelet (%) 27.9 17.3 <0.001 N/A —Length of stay in days 4.6 3.6 <0.001 N/A —
 Abbreviations: Hgb, hemoglobin; SrCr, serum creatinine; THA, total hip arthroplasty; TKA, total knee arthroplasty.aEnoxaparin compared with rivaroxaban.bEnoxaparin compared with patients who received enoxaparin in the RECORD trials.
 Série rétrospective
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RÉSULTATS
 Lower rate of any postoperative bleeding (2.2% vs 6.8%, P = 0.004) enoxaparin compared with rivaroxaban . Major bleeding in the enoxaparin group (0.2%) not significantly different from that in the rivaroxaban group (1.4%, P = 0.12) or the RECORD group (0.2%, P = 0.93) . Nonmajor bleeding was also lower in the enoxaparin group compared with the rivaroxaban group (2.0% vs 5.5%, P = 0.012)
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QUE DISENT LES ORTHO ?
 Wound Complications FollowingRivaroxaban Administration
 A Multicenter Comparison with Low-Molecular-Weight Heparins forThromboprophylaxis in Lower Limb Arthroplasty
 Simon S. Jameson, MRCS, Monika Rymaszewska, MRCS, Philip James, Ignacio Serrano-Pedraza, PhD,Scott D. Muller, MD, FRCS(Tr&Orth), Anthony C.W. Hui, MA, FRCSEd(Orth), and Mike R. Reed, MD, FRCS(Tr&Orth)
 Investigation performed at the National Orthopaedic Research and Surgical Outcomes Collaboration, Ashington, United Kingdom
 Background: The oral anticoagulant rivaroxaban is recommended for venous thromboembolic prophylaxis followinglower limb arthroplasty. Concerns regarding high rates of wound complications following its use have prompted thismulticenter comparison with low-molecular-weight heparins.
 Methods: English hospital trusts that replaced a low-molecular-weight heparin with rivaroxaban for thromboprophylaxisin lower limb arthroplasty during 2009 were identified. Prospectively collected national data for these units were analyzedto determine the thirty-day rates of wound complications and major bleeding (cerebrovascular event or gastrointestinalhemorrhage) and the ninety-day rates of symptomatic deep venous thrombosis (proximal or distal), symptomatic pul-monary embolism, and all-cause inpatient mortality before and after the change to rivaroxaban. A total of 2762 patientsprescribed rivaroxaban following knee or hip arthroplasty were compared with 10,361 patients prescribed a low-molecular-weight heparin. Data were analyzed with use of odds ratios (ORs).
 Results: There were significantly fewer wound complications in the low-molecular-weight heparin group (2.81% com-pared with 3.85%; OR = 0.72, 95% confidence interval [CI] = 0.58 to 0.90; p = 0.005). There were no significantdifferences between the low-molecular-weight heparin and rivaroxaban groups in the rates of pulmonary embolism (0.55%compared with 0.36%; OR = 1.52, 95% CI = 0.78 to 2.98), major bleeding (OR = 0.73, 95% CI = 0.48 to 1.12), or all-causemortality (OR = 0.93, 95% CI = 0.46 to 1.89). There were significantly more symptomatic deep venous thromboses in thelow-molecular-weight heparin group (0.91% compared with 0.36%; OR = 2.51, 95% CI = 1.31 to 4.84; p = 0.004).
 Conclusions: The rivaroxaban group had a higher wound complication rate and a lower deep venous thrombosis rate;there were no differences in symptomatic pulmonary embolism or all-cause mortality. Longer follow-up is needed toassess any potential relationship between wound complications and joint stiffness, latent infection, and limb conse-quences of deep venous thrombosis.
 Level of Evidence: Therapeutic Level III. See Instructions for Authors for a complete description of levels of evidence.
 R ivaroxaban (Xarelto; Bayer Schering Pharma, Berlin,Germany), an orally active direct factor-Xa inhibitor,is currently recommended for the prevention of venous
 thromboembolism (VTE) in adults undergoing total hip or kneereplacement surgery in the United Kingdom1,2 and Canada3, andhas recently been approved for use in the United States by the
 Disclosure: None of the authors received payments or services, eitherdirectly or indirectly (i.e., via his or her institution), from a third party insupport of any aspect of this work. One or more of the authors, or his orher institution, has had a financial relationship, in the thirty-six monthsprior to submission of this work, with an entity in the biomedical arenathat could be perceived to influence or have the potential to influencewhat is written in this work. No author has had any other relationships,or has engaged in any other activities, that could be perceived to in-fluence or have the potential to influence what is written in this work.The complete Disclosures of Potential Conflicts of Interest submittedby authors are always provided with the online version of the article.
 This article was chosen to appear elec-tronically on July 25, 2012, inadvance of publication in a regularlyscheduled issue.
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 Série retrospective multicentrique PTG et PTH 2762 patients rivaroxaban 10 361 patients : HBPM Taux de complications cicatrices et hémorragies majeures (crâne, digestive) à 30 jours Taux de phlébite symptomatique, EP et toute cause de mortalité du patient à 90 jours Moins de complications site opératoire pour HBPM (2,81% vs 3,85%. P = 0,005) Pas de différence significative : EP, hémorragie majeure, mortalité Plus de phlébites symptomatiques avec HBPM (0,91% vs 0,36%. P = 0,004
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the 2010 NICE guidelines (beginning six to ten hours after surgery and continuingfor fourteen days following total knee replacement and twenty-eight to thirty-fivedays following total hip replacement)1. Twelve NHS units in England met theinclusion criteria. Data from one unit had already been published and weretherefore excluded12, leaving eleven units. Bayer Schering Pharma AG declined toprovide names of other hospitals in England at which rivaroxaban was being used.
 Data for patients undergoing planned primary total hip replacement,total knee replacement, or hip resurfacing at these units from January 1, 2008, toFebruary 28, 2010, were extracted from the administrative Hospital EpisodeStatistics (HES) database. Patients who underwent surgery prior to the date of thepolicy change were analyzed in the LMWH group, and those who underwentsurgery following the change were analyzed in the rivaroxaban group. The HESdatabase covers all admissions to English hospitals that provide care for NHSpatients, and it includes fifteen diagnosis fields (coded with use of the InternationalStatistical Classification of Diseases and Related Health Problems, 10th revision[ICD-10]) and fifteen surgical procedure fields (coded with use of the Office ofPopulation Censuses and Surveys Classification of Surgical Operations and Pro-cedures, 4th revision [OPCS-4]). Records belonging to the same patient (deter-mined with use of a combination of NHS number, date of birth, sex, and postalcode) were linked, and the number of days between the index operation and anysubsequent orthopaedic readmission (to any NHS hospital) was extracted. Patientsfor whom the date of the operation was not recorded were excluded. Complicationrates were established by employing the appropriate ICD-10 or OPCS codes. Datalinkage was carried out anonymously at the NHS Information Centre.
 The primary outcome measure was wound complications (including he-matoma, superficial wound infection, and deep infection requiring return tosurgery) within thirty days of the procedure. Any evidence of wound drainage,erythema, or surrounding cellulitis identified by the medical staff and recordedin the patient’s medical notes is coded in the HES database as a wound com-plication. It was not possible to discriminate between repeat surgical wound ir-rigation for infection and surgery for hematoma. However, as there is substantial
 overlap in the treatment and immediate health care requirements of these con-ditions, it was felt that the combined data were adequate for the needs of this study.
 Secondary outcomes were the thirty-day rate of readmission to the hos-pital orthopaedic service, the thirty-day rate of major bleeding (cerebrovascularevent or gastrointestinal hemorrhage), the ninety-day rate of symptomatic VTE(proximal or distal DVT or PE), and the ninety-day rate of all-cause inpatientmortality. The relevant ICD-10 and OPCS-4 codes are summarized in the Ap-pendix. Age, sex, and Charlson Comorbidity Index13 were recorded for eachpatient. The Charlson Comorbidity Index predicts the one-year mortality for apatient (see Appendix).
 Statistical MethodsA two-sample t test (two-tailed) was used to compare the patient ages in the twogroups14. The chi-square test with continuity correction was used to compare allother demographic data, as described by Fleiss et al.15. A p value of <0.05 wasconsidered significant. Odds ratios (ORs) and 95% confidence intervals (CIs)16 werecalculated for the outcome measures. The null hypothesis of no difference betweenagents (OR = 1) was tested with use of the chi-square test for a 2 · 2 contingencytable14. The Smith-Welch-Satterthwaite test (or unequal-variance t test) was used tocompare the mean length of stay during the primary admission14,17,18.
 Source of FundingThere were no external sources of funding associated with this study.
 Results
 During the study period, 2762 patients received rivaroxabanand 10,361 received an LMWH (Table I). As shown in Table
 II, there were significantly fewer wound complications in theLMWH group (2.81% compared with 3.84%; OR = 0.72, 95%CI = 0.58 to 0.90; p = 0.005). However, the rate of return to
 TABLE II Complications Following Lower Limb Arthroplasty*
 Complication LMWH Group (N = 10,361)† Rivaroxaban Group (N = 2762)† OR (95% CI) P Value
 Total wound complications 291 (2.81) 106 (3.84) 0.72 (0.58, 0.90) 0.005
 Managed nonoperatively 243 (2.35) 97 (3.51) 0.66 (0.52, 0.84) <0.001
 Return to surgery for infection 55 (0.53) 17 (0.62) 0.86 (0.50, 1.49) 0.586
 Major bleeding 80 (0.77) 29 (1.05) 0.73 (0.48, 1.12) 0.148
 30-day readmission 214 (2.07) 47 (1.70) 1.21 (0.88, 1.67) 0.224
 90-day symptomatic VTE 147 (1.42) 20 (0.72) 1.97 (1.23, 3.15) 0.004
 Symptomatic DVT (proximal or distal) 94 (0.91) 10 (0.36) 2.52 (1.31, 4.84) 0.004
 Symptomatic PE 57 (0.55) 10 (0.36) 1.52 (0.78, 2.98) 0.223
 All-cause inpatient mortality 35 (0.34) 10 (0.36) 0.93 (0.46, 1.89) 0.848
 *LMWH = low-molecular-weight heparin, OR = odds ratio, CI = confidence interval, major bleeding = major cerebrovascular event or gastroin-testinal hemorrhage, VTE = venous thromboembolism, DVT = deep venous thrombosis, and PE = pulmonary embolism. †Values are given as thenumber of patients, with the percentage in parentheses.
 TABLE III Effect of Wound Complications on Length of Stay Following Lower Limb Arthroplasty
 Wound Complications, IncludingReturn to Surgery (N = 397)*
 No Recorded WoundComplications (N = 12,726)* P Value
 Length of primary hospitalization (d) 14.2 (18.5) 6.6 (5.2) <0.001
 *Values are given as the mean, with the standard deviation in parentheses.
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 The FDA has similarly concluded that rivaroxaban carries a higher risk of bleeding complications
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¡ rivaroxaban : plus de complication hémorragiques de cicatrice, moins de phlébites symptomatiques. Pas de différences EP ou mortalité : augmente le risque hémorragique sans améliorer le risque EP ou de DC.
 ¡ Il faudrait comparer à long terme les conséquences
 d’un problème cicatriciel sur hématome (raideur, infections latentes, reprises chirurgicales) versus les conséquences fonctionnelles à long terme d’une phlébite.
 CONCLUSION
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Complications - Infection
 Rivaroxaban Use for Thrombosis Prophylaxis Is Associated WithEarly Periprosthetic Joint Infection
 Olubusola Brimmo, MD, Margaret Glenn, MD, Alison K. Klika, MS *, Trevor G. Murray, MD,Robert M. Molloy, MD, Carlos A. Higuera, MDDepartment of Orthopaedic Surgery, Cleveland Clinic, Cleveland, Ohio
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 a b s t r a c t
 Background: Periprosthetic joint infection is a disastrous complication after total hip arthroplasty (THA)and total knee arthroplasty (TKA). The use of certain agents to prevent deep vein thrombosis afterarthroplasty has been linked to an increased risk of adverse effects including wound drainage andinfection. Adverse effects of one alternative, rivaroxaban, was studied in a single community hospital.Methods: International Classification of Diseases, Clinical Modification 9 codes were used to identifyprimary THAs and TKAs in an administrative database at one large-volume community hospital per-formed in 2012. Patients were divided into 2 groups: the study group received rivaroxaban, whereas thecontrol group received another form of chemical thromboprophylaxis for at least 2 weeks postoperative.Demographics, risk factors, and illness severity scores were collected for each group. The primarymeasured outcome was the incidence of deep surgical site infection (SSI) within 30 days postoperative.Results: A total of 639 TKA or THA patients were included, with 159 patients who received rivaroxabanand 480 who received another form of chemical thromboprophylaxis. There were no significant differ-ences between groups regarding demographics, risk factors, or illness severity scores. Incidence of earlydeep SSI in the rivaroxaban group was higher than in the control group (2.5% vs 0.2%; P < .015).Conclusion: The use of rivaroxaban for thromboprophylaxis led to a significantly increased incidence ofdeep SSI in a continuous series of patients undergoing primary THA and TKA in a single institution.
 © 2015 Elsevier Inc. All rights reserved.
 Primary total hip arthroplasty (THA) and total knee arthroplasty(TKA) are relatively safe procedures, with <1% of these procedurescomplicated postoperatively by periprosthetic joint infection [1,2].Although its incidence is low, the effects are significant in terms ofboth morbidity [3] and economic burden [4]. Managing and/oreliminating risk factors that predispose a patient to periprostheticjoint infection is critically important.
 The American College of Chest Physicians established nationalguidelines which recommend routine thromboprophylaxis withanticoagulants after THA and TKA [5]. Rivaroxaban (Xarelto;Bayer Schering Pharma, Berlin, Germany), an orally active direct
 factor Xa inhibitor, was recently approved by the Food and DrugAdministration for the prevention of venous thromboembolism(VTE) in adults undergoing THA or TKA surgery in the UnitedStates [6]. The RECORD (Regulation of Coagulation in OrthopaedicSurgery to Prevent DVT and PE) trials demonstrated rivaroxabanto have superior efficacy compared to enoxaparin (Clexane/Lovenox; Sanofi-Aventis, Frankfurt, Germany) in preventing VTEwith no significant increase in the major bleeding risk [7-10].Although these studies favored rivaroxaban in terms of reducedVTE rates, wound infection and subsequent reoperation [11-13]were outcomes that were not fully evaluated by the RECORDtrial design.
 Previous studies have reported an increased incidence ofinfection [13] and subsequent reoperation [12,13] after the use ofrivaroxaban for thromboprophylaxis in arthroplasty patients whencompared with the use of low-molecular-weight heparin andenoxaparin. The purpose of this study was to further test thoseresults by comparing the early deep postoperative surgical siteinfection and subsequent reoperation rates in THA and TKA
 One or more of the authors of this paper have disclosed potential or pertinentconflicts of interest, which may include receipt of payment, either direct or indirect,institutional support, or association with an entity in the biomedical field whichmay be perceived to have potential conflict of interest with this work. For fulldisclosure statements refer to http://dx.doi.org/10.1016/j.arth.2015.12.027.* Reprint requests: Alison K. Klika, MS, Department of Orthopaedic Surgery,
 Cleveland Clinic, A41, 9500 Euclid Ave., Cleveland, OH 44195.
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 639 patients, 159 Rivaroxaban, 480 contrôles (322 enoxaparine, 161 aspirine, 33 Warfarin, 3 dabigatran, 1 heparine); Populations comparables, comorbidités, tabac, diabète. 12 chirurgiens. Durée de traitement 14 jours. Période d’inclusion : janvier à décembre 2012, Prothèses hanche et genou, pas de drain Critère : REPRISE pour infection documentée (bactério) dans les 30 jours post op.
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patients treated with either oral rivaroxaban or any other form ofchemical thromboprophylaxis.
 Materials and Methods
 After approval by the institutional review board, procedurecodes from the 9th Revision of the International Classification ofDiseases, Clinical Modification were used to query the adminis-trative database at one large-volume community hospital to iden-tify cases of a primary THA (procedure code: 81.51) or primary TKA(procedure code: 81.54) between January 2012 and December2012, during which rivaroxaban was used as an option thrombo-prophylaxis. Patient charts were retrospectively reviewed usingelectronic medical records to verify the type of postoperativethromboprophylaxis used. The rivaroxaban group received 10-20mg orally, once daily, within 24 hours postoperatively andcontinued for at least 14 days. The control group was composed ofpatients who received any other form of chemical thrombopro-phylaxis started within 24 hours postoperatively and continued forat least 14 days. Intermittent pneumatic compression devices andearly mobilization were used as the standard postoperative pro-tocol for hip and knee arthroplasties in both groups. No post-operative drains were used in either group. All patients received thestandard dose of prophylactic perioperative antibiotics (cefazolin1-2 g, replaced by vancomycin 1 g if penicillin allergy was present)for 24 hours.
 Data elements collected included demographic data (age,gender, body mass index, length of stay), surgical data (type ofprocedure and procedure laterality), medication history (use ofimmunomodulators, steroids, or insulin at the time of surgery),and smoking history. The Charlson Comorbidity Index [14] wascalculated for each patient admission. Patients with incompleteadmission records were excluded.
 The primary outcome measured was early deep postoperativesurgical site infection. Patients who presented with clinical signsof wound infection (ie, persistent wound drainage) within 30days of surgery were diagnosed with a potential early post-operative surgical site infection. These patients all subsequentlyunderwent reoperation where each infection was defined as deepthrough evidence of intra-articular extension and joint aspira-tion. Microbiological specimens (fluid and/or tissues) were taken(by intra-articular aspiration preoperatively or from deep tissuesduring reoperation) and sent for cell count, differential, andcultures.
 Statistical Analysis
 Continuous variables were described using means and stan-dard deviations or medians and interquartile ranges, as appro-priate. Categorical variables were described using counts andpercentages. Comparisons of continuous variables betweenpatients with and without rivaroxaban treatment were done usingWilcoxon's rank-sum test. Comparisons of categorical variableswere made using either Pearson's chi-squared test or Fisher'sexact test, as appropriate. All analyses were performed using Rsoftware (version 3.0.2; Vienna, Austria). A significance level of 5%was used for all testing.
 Results
 Twelve surgeons performed 742 THA and TKA proceduresduring the study period, 103 of which were excluded because ofincomplete records, leaving 639 procedures included in the study.None of the excluded patients had reoperation within 30 days;however, they were missing information regarding demographics
 or comorbidities. Of the 103 excluded patients, 27 were treatedwith rivaroxaban, whereas remaining 76 were treated with anotherchemical form of prophylaxis. For the 639 patients included in thestudy group, 159 patients were in the study group and were treatedwith rivaroxaban, whereas remaining 480 were in the controlgroup. One of the patients in the rivaroxaban group received 20 mgof oral rivaroxaban daily, whereas remaining 158 received 10 mgdaily. In the control group, distribution of the thromboprophylaxisagents used was as follows: 322 patients received enoxaparin, 161received aspirin, 33 received warfarin, 3 received dabigatran, and 1received heparin. Fifty patients in both groups received more thanone type of chemical thromboprophylaxis.
 There were no statistically significant differences in de-mographics between the 2 groups (Table 1). Median lengthof hospital inpatient stay was identical in both groups at 3 days(P ¼ .56). The proportions of THA and TKA in both groups weresimilar (P ¼ .67; Table 2), with more TKA than THA in each. Therewere no significant differences between the groups in terms ofsmoking, the use of insulin, the use of immunosuppressive drugs,or Charlson Comorbidity Index (Table 2).
 In the rivaroxaban group, 4 of 159 patients (2.5%) had an earlydeep surgical site infection with subsequent reoperation, while 1of 480 patients in the control group experienced this complication(Table 3; P ¼ .015). Details of these 5 patients with infection aredescribed in Table 4. All of the patients diagnosed with an earlydeep surgical site infection had at least 2 positive preoperative orintraoperative intra-articular aspirate cultures with the samebacteria and received only one type of chemical thrombopro-phylactic drug as indicated in Table 4. When stratified by type ofprocedure, the difference between the groups treated with andwithout rivaroxaban was no longer statistically significant(Table 3).
 Table 1Patient Demographics.
 Variable With Rivaroxaban(n ¼ 159)
 No Rivaroxaban(n ¼ 480)
 P Value
 GenderMale 63 (39.6%) 210 (43.8%) .41Female 96 (60.4%) 270 (56.3%)
 Body mass indexa 31 (27.5, 35) 32 (27, 38) .21Age (y)a 61 (54, 68) 62 (56, 70) .052Length of staya 3 (3, 3) 3 (3, 3) .56a Data reported as median (25th percentile, 75th percentile).
 Table 2Univariate Comparison Between Groups of Patients Treated With and WithoutRivaroxaban.
 Variable With Rivaroxaban(n ¼ 159)
 No Rivaroxaban(n ¼ 480)
 P Value
 Current smoker 2 (1.3%) 14 (2.9%) .38Immunomodulator use 1 (0.6%) 3 (0.6%) .99Steroid use 20 (12.6%) 47 (9.8%) .40Insulin use 23 (14.5%) 68 (14.2%) .99ProcedureTotal hip arthroplasty 72 (45.3%) 206 (42.9%) .67Total knee arthroplasty 87 (54.7%) 274 (57.1%)
 LateralityLeft 66 (41.5%) 224 (46.7%) .52Right 84 (52.8%) 232 (48.3%)Bilateral 9 (5.7%) 24 (5.0%)
 Charlson Comorbidity Indexa 2 (1, 3) 2 (1, 3) .07
 a Data reported as median (25th percentile, 75th percentile).
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 Discussion
 Rivaroxaban achieves anticoagulation through the inhibition offactor Xa to prevent thrombin formation [15]. Advantages to its useinclude the convenience of oral preparation and the potentialabsence of thrombocytopenia adverse effect, but the associationwith early postoperative deep surgical site infection has not beensufficiently evaluated. Deep infection after arthroplasty is a high-morbidity complication that frequently requires several surgicaldebridements, prolonged courses of expensive and potentially toxicantibiotics, prolonged hospital stay with immobilization, andrevision procedures [16]. The present study supports an associationbetween rivaroxaban and early deep postoperative surgical siteinfections after primary TKA and THA. Patients who receivedrivaroxaban had a relative risk of infection of 10.7 (95% CI: 1.2-94.9;P ¼ .021).
 The infection rate in patients treated with rivaroxaban after THAor TKA in the present study was similar to that observed by Jensenet al [12]. In their retrospective study of 1048 THA and TKA patients,the infection rate in those treated with rivaroxaban was 2.5% (14 of559), whereas those who received tinzaparin had an infection rateof 1% (5 of 489). Chahal et al [13] noted an increase from0.9% to 1.9%in infection rate for 160 patients treated with rivaroxaban afterprimary THA and TKA (compared with 227 treated with enox-aparin), although this difference did not reach statisticalsignificance.
 The deep infection rate observed in patients who receivedrivaroxaban in the present study was higher than the infection ratenoted by Sindali et al [17]. In their prospective cohort study eval-uating postoperativewound healing, they noted a 1% deep infectionrate in 202 patients who received rivaroxaban after primary THAand TKA, which is comparable to the overall infection rate reportedfor primary THA and TKA in the literature [18,19]. A previousmulticenter retrospective study by Jameson et al [20] also reporteda lower infection rate (17 of 2762; 0.62%) in patients treated withrivaroxaban than the present study, which was not significantlyhigher than the rate of their enoxaparin control group (55 of10,361; 0.53%; P ¼ .586). The increased rate of infections observedin patients undergoing THA and TKA in the present study contrastswith the rate of serious postoperative wound infections observed
 by Lassen et al [21] after a retrospective analysis of all investigatorreported adverse events in patients who underwent primary THAand TKA during all 4 RECORD trials. They reported a 0.16% rate ofserious postoperative infection in 6183 patients who receivedrivaroxaban compared with a 0.27% rate of serious postoperativeinfection in 6200 patients who received enoxaparin. They defined aserious postoperative wound infection as any infection that resul-ted in significant disability or death, was life threatening, requiredinpatient hospitalization or prolongation of existing hospitaliza-tion, or was classified as important medical events requiringintervention. However, the serious postoperative infections theyobserved do not specify involvement of the joint and thus cannot bedirectly compared to the deep infections observed in the presentstudy.
 Although the present study did not analyze wound drainage,previous studies have reported an increase in wound drainage andbleeding in patients who received rivaroxaban after primary THAand TKA compared with other forms of chemical thromboprophy-laxis and have also reported an increased deep infection rate in therespective subgroup of patients who received rivaroxaban[12,17,20]. Three of the 5 patients diagnosed with early deep sur-gical site infections in the present study experienced prolongedwound drainage, which has been associated with infection in pa-tients undergoing THA and TKA [22] and therefore may havecontributed to the infection rate which was observed. There are,however, previous studies that have observed similar wounddrainage and bleeding in patients who received rivaroxaban andenoxaparin after undergoing THA and TKA [13,21].
 A primary limitation of this study is its retrospective design andall the inherent limitations of such study design with regard touniformity of data collection. This type of design cannot assesscausality and can only identify an association between variables.Because of the small incidence of early deep surgical site infectionsin the cohort, we could not adjust for risk factors, comorbidities, ordemographic variables. Several comorbidities and medical condi-tions such as obesity [23,24], diabetes mellitus [23,25], the pres-ence of malignancy [26], and the use of immunosuppressivetherapy [23] have been associated with surgical site infections afterarthroplasty, but a comparison of risk factors, demographic vari-ables, and comorbidity variables in this study did not reveal a sig-nificant statistical difference between groups.
 Although previous studies have shown rivaroxaban to be moreeffective and less expensive than enoxaparin in patients undergo-ing THA and TKA [27], they failed to take into account the risk ofdeep infections, which are known to have high personal, health-care, and socioeconomic costs and would offset any apparentsavings [12]. The increased rate of early deep postoperative surgicalsite infection observed in the present study supports the need forfurther large-scale evaluations which focus on surgical complica-tions after the use of rivaroxaban for post primary THA and TKAthromboprophylaxis.
 Table 3Number of Patients Treated With and Without Rivaroxaban With Deep InfectionAfter THA and TKA.
 Group(s) Included With Rivaroxaban No Rivaroxaban P Value
 All THA and TKA (n ¼ 639) 4/159 (2.5%) 1/480 (0.2%) .015THA patients only (n ¼ 278) 2/72 (2.7%) 0/206 (0%) .066TKA patients only (n ¼ 361) 2/87 (2.4%) 1/274 (0.4%) .150
 THA, total hip arthroplasty; TKA, total knee arthroplasty.
 Table 4Details of the Infected Patients.
 Anticoagulant Age Gender Procedure PerioperativeAntibiotic
 Organism Operation Days to RevisionFrom IndexProcedure
 1 Rivaroxaban 43 Female TKA Cefazolin Streptococcus mitis oralis I&D with polyethylene exchange 292 Rivaroxaban 59 Male TKA Vancomycin Pseudomonas aeruginosa I&D with spacer insertion 703 Rivaroxaban 48 Male THA Cefazolin Staphylococcus epidermidis I&D with polyethylene exchange 194 Rivaroxaban 68 Female THA Cefazolin Methicillin-resistant Staphylococcus
 aureusI&D with polyethylene exchange 17
 5 No rivaroxaban (aspirin) 56 Female TKA Cefazolin Streptococcus agalactiae I&D with polyethylene exchange 28
 THA, total hip arthroplasty; TKA, total knee arthroplasty, I&D, irrigation and debridement.
 O. Brimmo et al. / The Journal of Arthroplasty 31 (2016) 1295e1298 1297
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¡ Incidence of early deep SSI in the rivaroxaban group was higher than in the control group (2.5% vs 0.2%; P < .015).
 ¡ Conclusion: The use of rivaroxaban for thromboprophylaxis led to a significantly increased incidence of deep SSI in primary THA and TKA
 ¡ Limites de l’étude : rétrospectif, faible taux
 d’infection précoce (<30 jours)
 RÉSULTATS
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 Rivaroxaban has been recommended for routine use as a thromboprophylactic agent in patients undergoing lower-limb arthroplasty. However, trials supporting its use have not fully evaluated the risks of wound complications. This study of 1048 total hip/knee replacements records the rates of return to theatre and infection before and after the change from a low molecular weight heparin (tinzaparin) to rivaroxaban as the agent of chemical thromboprophylaxis in patients undergoing lower-limb arthroplasty. During a period of 13 months, 489 consecutive patients undergoing lower-limb arthroplasty received tinzaparin and the next 559 consecutive patients received rivaroxaban as thromboprophylaxis.
 Nine patients in the control (tinzaparin) group (1.8%, 95% confidence interval 0.9 to 3.5) returned to theatre with wound complications within 30 days, compared with 22 patients in the rivaroxaban group (3.94%, 95% confidence interval 2.6 to 5.9). This increase was statistically significant (p = 0.046). The proportion of patients who returned to theatre and became infected remained similar (p = 0.10).
 Our study demonstrates the need for further randomised controlled clinical trials to be conducted to assess the safety and efficacy of rivaroxaban in clinical practice, focusing on the surgical complications as well as the potential prevention of venous thromboembolism.
 Rivaroxaban (Xarelto; Bayer Schering PharmaAG, Wuppertal, Germany) is one of the firstoral factor Xa inhibitors to be licensed forthromboprophylaxis after total knee and hipreplacement surgery. Four large studies con-ducted by RECORD (The Regulation of Coag-ulation in Orthopaedic Surgery to PreventDeep Vein Thrombosis and Pulmonary Embo-lism) have shown it to be effective in prevent-ing venous thromboembolism compared withenoxaparin (Clexane/Lovenox; Sanofi-Aventis,Frankfurt, Germany).1-4 These studies were thesole evidence on which the National Instituteof Clinical Excellence (NICE)5 based theapproval of rivaroxaban for use as chemicalthromboprophylaxis following hip and kneejoint replacement in England and Wales.Although these studies demonstrated no signif-icant increase in the rates of major bleeding,concerns have been raised about the lack ofdata on other potential surgical complica-tions.6-20 Surgical outcomes such as the rate ofwound healing, haematoma formation anddrainage were either not included or onlyaddressed as secondary safety outcomes by theRECORD trials. These complications havepreviously been shown to increase rates ofwound infection and subsequent return to
 theatre.12,13 Risk factors for developing awound complication and/or infection after atotal hip (THR) or knee replacement (TKR)include thromboprophylaxis, immunosuppres-sive therapy, prolonged wound drainage, obe-sity, diabetes mellitus, hypothyroidism, renalfailure and previous open surgicalprocedures.12,13
 Following concerns raised by an authorfrom the RECORD 4 group,11 this study aimedto report the effects of rivaroxaban on woundcomplications, infections and return to theatrein patients undergoing THR and TKR.
 Patients and MethodsBetween February 2009 and February 2010,all the patients who underwent a THR orTKR at our hospital and returned to theatrewith a wound-related complication within30 days of their operation were included inthe study. The study period of 13 monthsincluded six months prior to and sevenmonths following the introduction of riva-roxaban as the agent of choice for chemicalthromboprophylaxis.
 Group 1 comprised patients who had theirprimary operation between 1 February 2009and 31 July 2009 (six months). These patients
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 received tinzaparin (Innohep; LEO Pharma A/S, Ballerup,Denmark) (4500 U subcutaneously, once daily) as throm-boprophylaxis from day one post-operatively for 28 days,in accordance with the hospital protocol, which was basedon the NICE guidelines.
 Group 2 had their primary operation between 1 August2009 and 28 February 2010 (seven months). They receivedrivaroxaban (10 mg orally, once daily) as thromboprophy-laxis from day one post-operatively in accordance with thenew hospital protocol, which reflects the latest guidancefrom NICE. THRs received prophylaxis for 28 days andTKRs for 14 days.
 Patients in both of the groups also wore thromboembolicdeterrent stockings for six weeks after surgery, received thesame single intravenous dose of prophylactic antibiotics, andwere encouraged to mobilise early in the post-operativeperiod. No drains were used at the operation in either group.
 Theatre logs from the study period were analysed to iden-tify all patients who had returned to theatre within 30 daysof the operation. The hospital case notes were analysed torecord demographics and relevant comorbidities that mighthave contributed as risk factors for delayed wound healing,post-operative bleeding or wound infection (Table I).
 Patients were excluded from the return to theatre sub-analysis groups if the indication for this was not related tothe wound. In group 1, one patient was excluded because ofdislocation. In group 2, one patient was excluded because ofwound dehiscence after a fall at home, and two wereexcluded because of dislocation (Fig. 1).
 Return to theatre for a wound-related complication wasdefined as returning to theatre for open irrigation anddebridement of a wound within 30 days of the operation.The indication for surgical management of wound prob-lems remained unchanged during the period of the studyand was at the clinical discretion of the nine consultant sur-geons involved. Indications for return to theatre includedclinical signs of wound infection and/or haematoma andraised inflammatory blood markers (including rising trendsin CRP, ESR and white cell count). As this study was not a
 prospective trial, fixed criteria and protocols for indica-tions for return to theatre could not be used. Clinical signsof infection and rising inflammatory markers informed thedecisions of the consultant surgeons involved. All thepatients who returned to theatre with wound complicationshad microbiological specimens taken (fluid and tissues)according to departmental protocol. Standard samplingtechniques were used, with five samples taken and sterileinstruments used for each. The bacterial culture resultswere retrieved from the hospital laboratory database. Thewound was considered deeply infected if the primarysamples taken from deep tissues isolated the same organ-ism, after standard and enriched culture.
 Table I. Demographics and risk factors for wound complications in return to theatre patients in the two groups
 Group 1 (tinzaparin) (n = 9)
 Group 2 (rivaroxaban) (n = 22)
 Statistical difference between groups 1 and 2
 GenderM:F 5:4 8:14 0.43†
 Operation ratio (TKR:THR)* 1:8 6:16 0.64†
 Mean age in years (range) 67 (44 to 81) 64 (39 to 86) 0.93Body mass index (kg/m2)(range) 31 (26 to 36) 31 (23 to 41) 1.00‡
 Chronic renal failure (%) 5 (55) 7 (30) 0.25†
 Diabetes (%) 1 (11) 2 (9) 1.00†
 Hypothyroidism (%) 1 (11) 3 (13) 1.00†
 Immunosuppressive medication (%) 0 (0) 1 (4) 1.00†
 Antithrombotic medication (%) 3 (33) 7 (30) 1.00†
 * TKR, total knee replacement; THR, total hip replacement† Fisher’s exact text for categorical data‡ t-test for continuous data
 1048 primary TKRand THR
 489 in group 1(tinzaparin)
 559 in group 2(rivaroxaban)
 477 did not return totheatre within30 dayspost-operatively
 2 dislocations1 dehiscence
 9 returned totheatre with awound problem
 22 returned totheatre with awound problem
 1 dislocation
 536 did not return totheatre within30 dayspost-operatively
 Fig. 1
 Study design showing the consort flowchart (TKR, total knee replace-ment; THR, total hip replacement).
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 Statistical analysis. Analysis was on an intention-to-treatbasis. All statistical analyses were performed using SPSSversion 14.0 (SPSS Inc., Chicago, Illinois). Categorical datawere analysed using a 2 u�2 contingency table with chi-squared and Fisher’s exact tests as dictated by sample size.Continuous data were analysed using the Student’s t-test.The null hypothesis was that there would be no differencein the return to theatre rates between group 1 and group 2.Statistical significance would be reached at a confidenceinterval (CI) of 95% (p < 0.05).
 ResultsThere were a total of 1048 patients in the study: 489 ingroup 1 and 559 in group 2. There were a similar propor-tion of THRs and TKRs performed in each group:195:294 and 249:310, respectively (chi-squared test,p = 0.13).
 In group 1 (tinzaparin), nine of the 489 patients (1.8%,95% CI 0.9 to 3.5) returned to theatre with wound compli-cations. In group 2 (rivaroxaban), 22 of 559 patientsreturned to theatre (3.94%, 95% CI 2.6 to 5.9). Thisincrease was statistically significant (p = 0.046). Demo-graphics and comorbidities were similar in the subgroups ofreturn to theatre patients (Table I).
 Of those patients who returned to theatre, microbiologyresults showed that five of the nine (55.5%) in group 1 hada deep infection, compared with 14 of 22 (63.6%) in group2 (p = 0.7). The overall rate of deep infection in group 1 was1% (95% CI 0.4 to 2.4), compared with 2.5% (95% CI 1.5to 4.2) in group 2 (p = 0.102).
 Rates of venous thromboembolism remained similar inboth groups. The incidence of symptomatic radiologicallyconfirmed pulmonary embolism was 0.8% (95% CI 0.24to 2.16) in group 1 and 0.9% (95% CI 0.32 to 2.14) ingroup 2 (p = 1.00).
 Analysis of the return to theatre patients (Table II)revealed that there was no statistically significant differencein the mean time from primary operation to return totheatre between groups 1 and 2 (17.22 days (8 to 25) vs16.81 days (6 to 30), p = 0.89). Wound haematoma was thestated indication for return to theatre in significantly morecases after rivaroxaban was introduced (0 vs 9, p = 0.032).The return to theatre patients were more likely to requiremore than one washout (3 vs 9, p = 1.00) and a total jointrevision (1 vs 2, p = 1.00) after rivaroxaban was intro-duced, but neither observation was statistically significant.The analysis of this subgroup based on THRs and TKRsseparately is shown in Table III.
 The mean length of hospital stay for the primary opera-tion in patients who subsequently returned to theatre ingroup 1 (tinzaparin) was 6.1 days (2 to 8), and in group 2(rivaroxaban) was six days (2 to 10). There was no statisti-cally significant difference in the mean total length of stayfor those patients who returned to theatre in groups 1 and2 (21.0 days (10 to 32) vs 18.8 days (7 to 79), 95% CI -9.22to 13.58, p = 0.70).
 DiscussionControversy exists over the routine use of chemicalthromboprophylaxis in lower-limb arthroplasty. In 2007,2009 and 2010 NICE published guidelines recommendingextended-duration chemical thromboprophylaxis for allpatients undergoing lower-limb arthroplasty within theNHS in England and Wales.14 Subsequent correlation of theNational Joint Registry (England and Wales) and the Hos-pital Episode Statistics15 data has shown an increased rateof venous thromboembolism in patients undergoing THRdespite an increased use of low molecular weight heparinchemical thromboprophylaxis. Additional concern existsregarding an increase in the incidence of complicationsassociated with chemical thromboprophylaxis, such as pro-longed wound drainage12 and thrombocytopenia.15,16
 The RECORD trials were deficient in their lack of mea-surement of surgical outcomes such as wound healing,drainage, infection, range of movement and chronic pain.This led one of the authors of the RECORD4 paper2 tolater state that he would not recommend it (rivaroxaban)for his patients.10
 Prolonged wound drainage after lower-limb arthroplastyis associated with infection, longer hospital stay, re-operation, and a subsequent increase in the economic bur-den on the national resources.17 We could not find anyreports focusing on the potential wound complicationsassociated with the use of oral factor Xa inhibitors such asrivaroxaban.
 In this study period, patients who received rivaroxabanwere more than twice as likely to return to theatre with awound complication after THR or TKR as those whoreceived tinzaparin (3.94% vs 1.8%, p = 0.046). In bothgroups, patients having a THR were more likely to returnto theatre compared with those having a TKR (group 1,8 vs 1, p = 0.004, and group 2, 16 vs 6, chi-squared test,p = 0.015) (Table III).
 Separating the TKR from the THR patients still shows anincrease in the rate of return to theatre after changing fromtinzaparin to rivaroxaban as the thromboprophylacticagent. In the TKR patients the rate increased from 0.3%(1 of 294) to 2% (6 of 249) after the change to rivaroxa-ban. This was statistically significant (p = 0.05). In the THRpatients the rate increased from 4.1% (8 of 195) to 5.2%(16 of 310), but this did not reach statistical significance(p = 0.67) (Table III).
 Post-operative wound infection remains a major burdenon both the patient and the healthcare provider. Deep infec-tion following arthroplasty is a high-morbidity complica-tion that often requires many surgical debridements,protracted courses of expensive and potentially toxicantibiotics, prolonged hospital stay with immobilisationand isolation, and frequently staged revision procedures.21
 Our rate of infection increased from 1% to 2.5% followingthe introduction of rivaroxaban. An infection rate of 1% issimilar to that reported in the literature following hip andknee replacement.22,23
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 Statistical analysis. Analysis was on an intention-to-treatbasis. All statistical analyses were performed using SPSSversion 14.0 (SPSS Inc., Chicago, Illinois). Categorical datawere analysed using a 2 u�2 contingency table with chi-squared and Fisher’s exact tests as dictated by sample size.Continuous data were analysed using the Student’s t-test.The null hypothesis was that there would be no differencein the return to theatre rates between group 1 and group 2.Statistical significance would be reached at a confidenceinterval (CI) of 95% (p < 0.05).
 ResultsThere were a total of 1048 patients in the study: 489 ingroup 1 and 559 in group 2. There were a similar propor-tion of THRs and TKRs performed in each group:195:294 and 249:310, respectively (chi-squared test,p = 0.13).
 In group 1 (tinzaparin), nine of the 489 patients (1.8%,95% CI 0.9 to 3.5) returned to theatre with wound compli-cations. In group 2 (rivaroxaban), 22 of 559 patientsreturned to theatre (3.94%, 95% CI 2.6 to 5.9). Thisincrease was statistically significant (p = 0.046). Demo-graphics and comorbidities were similar in the subgroups ofreturn to theatre patients (Table I).
 Of those patients who returned to theatre, microbiologyresults showed that five of the nine (55.5%) in group 1 hada deep infection, compared with 14 of 22 (63.6%) in group2 (p = 0.7). The overall rate of deep infection in group 1 was1% (95% CI 0.4 to 2.4), compared with 2.5% (95% CI 1.5to 4.2) in group 2 (p = 0.102).
 Rates of venous thromboembolism remained similar inboth groups. The incidence of symptomatic radiologicallyconfirmed pulmonary embolism was 0.8% (95% CI 0.24to 2.16) in group 1 and 0.9% (95% CI 0.32 to 2.14) ingroup 2 (p = 1.00).
 Analysis of the return to theatre patients (Table II)revealed that there was no statistically significant differencein the mean time from primary operation to return totheatre between groups 1 and 2 (17.22 days (8 to 25) vs16.81 days (6 to 30), p = 0.89). Wound haematoma was thestated indication for return to theatre in significantly morecases after rivaroxaban was introduced (0 vs 9, p = 0.032).The return to theatre patients were more likely to requiremore than one washout (3 vs 9, p = 1.00) and a total jointrevision (1 vs 2, p = 1.00) after rivaroxaban was intro-duced, but neither observation was statistically significant.The analysis of this subgroup based on THRs and TKRsseparately is shown in Table III.
 The mean length of hospital stay for the primary opera-tion in patients who subsequently returned to theatre ingroup 1 (tinzaparin) was 6.1 days (2 to 8), and in group 2(rivaroxaban) was six days (2 to 10). There was no statisti-cally significant difference in the mean total length of stayfor those patients who returned to theatre in groups 1 and2 (21.0 days (10 to 32) vs 18.8 days (7 to 79), 95% CI -9.22to 13.58, p = 0.70).
 DiscussionControversy exists over the routine use of chemicalthromboprophylaxis in lower-limb arthroplasty. In 2007,2009 and 2010 NICE published guidelines recommendingextended-duration chemical thromboprophylaxis for allpatients undergoing lower-limb arthroplasty within theNHS in England and Wales.14 Subsequent correlation of theNational Joint Registry (England and Wales) and the Hos-pital Episode Statistics15 data has shown an increased rateof venous thromboembolism in patients undergoing THRdespite an increased use of low molecular weight heparinchemical thromboprophylaxis. Additional concern existsregarding an increase in the incidence of complicationsassociated with chemical thromboprophylaxis, such as pro-longed wound drainage12 and thrombocytopenia.15,16
 The RECORD trials were deficient in their lack of mea-surement of surgical outcomes such as wound healing,drainage, infection, range of movement and chronic pain.This led one of the authors of the RECORD4 paper2 tolater state that he would not recommend it (rivaroxaban)for his patients.10
 Prolonged wound drainage after lower-limb arthroplastyis associated with infection, longer hospital stay, re-operation, and a subsequent increase in the economic bur-den on the national resources.17 We could not find anyreports focusing on the potential wound complicationsassociated with the use of oral factor Xa inhibitors such asrivaroxaban.
 In this study period, patients who received rivaroxabanwere more than twice as likely to return to theatre with awound complication after THR or TKR as those whoreceived tinzaparin (3.94% vs 1.8%, p = 0.046). In bothgroups, patients having a THR were more likely to returnto theatre compared with those having a TKR (group 1,8 vs 1, p = 0.004, and group 2, 16 vs 6, chi-squared test,p = 0.015) (Table III).
 Separating the TKR from the THR patients still shows anincrease in the rate of return to theatre after changing fromtinzaparin to rivaroxaban as the thromboprophylacticagent. In the TKR patients the rate increased from 0.3%(1 of 294) to 2% (6 of 249) after the change to rivaroxa-ban. This was statistically significant (p = 0.05). In the THRpatients the rate increased from 4.1% (8 of 195) to 5.2%(16 of 310), but this did not reach statistical significance(p = 0.67) (Table III).
 Post-operative wound infection remains a major burdenon both the patient and the healthcare provider. Deep infec-tion following arthroplasty is a high-morbidity complica-tion that often requires many surgical debridements,protracted courses of expensive and potentially toxicantibiotics, prolonged hospital stay with immobilisationand isolation, and frequently staged revision procedures.21
 Our rate of infection increased from 1% to 2.5% followingthe introduction of rivaroxaban. An infection rate of 1% issimilar to that reported in the literature following hip andknee replacement.22,23
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 Several cost-effectiveness models have shown oral anti-coagulants, including rivaroxaban, to be more effective andless expensive than enoxaparin sodium;24,25 however, thesemodels fail to take into account the risk of prolongedwound drainage, post-operative infection and haematoma,which are known to have high personal, healthcare andsocioeconomic costs.
 Our hospital was one of the first in the United Kingdom tointroduce rivaroxaban as thromboprophylaxis for all THRsand TKRs. In the RECORD trials, enoxaparin was used as thecontrol drug,1-4 however, tinzaparin was used as the controldrug in this trial, as this was the established Trust protocol.Direct comparison trials in THR have shown enoxaparin tobe of equal efficacy and safety to tinzaparin.26
 This was a retrospective, non-randomised cohort trial,and therefore cannot causally link the use of rivaroxabanwith an increased rate of wound complication; however, theonly variable that changed in the study period was thechemical prophylaxis.
 The retrospective nature of the study may be consideredas a potential weakness, but also a potential strength, as thesurgeons’ decision was not influenced by an ongoing pro-spective study. Other weaknesses include a disparate groupsize and multiple surgeons in the series. The study dura-tions, and hence group sizes for groups 1 and 2 wereunequal. Retrospective analysis could not be extendedbeyond February 2009, as antibiotic prophylaxis changedat this point in a drive to reduce iatrogenic Clostridiumdifficile colitis associated with cephalosporins. Operationsin both groups were carried out by the same nine surgeons,including three authors (PFP, MRR, SDM).
 Thromboembolism after arthroplasty is considered to bea potentially serious complication. The incidence of venousthromboembolism events in the practice of modern arthro-plasty has been challenged;27 however, current NICEguidelines continue to recommend extended chemicalprophylaxis.
 The risk of venous thromboembolism needs to be bal-anced against the potential medical and surgical complica-tions of the drug used to prevent it. The RECORD trials donot adequately assess these surgical complications, and focusonly on the risk of major bleeding. Our study demonstratesthe urgent need for further randomised controlled clinical tri-als to assess the safety and efficacy of rivaroxaban in clinicalpractice, focusing on the surgical complications as well as thepotential prevention of venous thromboembolism. Based onthis study, we have discontinued the use of rivaroxaban inour hospital until robust evidence from independent ran-domised clinical trials becomes available.
 No benefits in any form have been received or will be received from a commer-cial party related directly or indirectly to the subject of this article.
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 Limites de l’étude : rétrospectif non randomisée
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2012 JBJS Br
 RECORD (Regulation of Coagulation in Orthopedic Surgery to Prevent Deep Venous Thrombosis and Pulmonary Embolism) 12 729 PTH PTG Étude prospective randomisée Fev 2006 à Jan 2008 Rivaroxaban versus enoxaparin Pas de différence significative en terme d’hématome, saignement, transfusion, drainage, évènements indésirables Par contre taux de saignement plus élevé avec Rivaroxaban, non significatif si on sépare les hémorragies graves et peu graves
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Si on associe saignement graves et non graves : 3,19% pour Rivaroxaban versus 2,55% pour enoxaparin : p=004 : significatif, mais pas dans le résumé ni les conclusions…
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¡  Pas de grosse différence ni de gros risques mais ¡  Quand même plus de saignements ¡  Conséquences de quelques cas heureusement rares mais
 supplémentaires de reprises pour hématome : raideur, infections, expertises…
 ¡  Bénéfices/risques : risques thrombotiques/risques hémorragiques
 ¡  Contraintes des injections ? Thrombopénies ? ¡  Nouveaux protocoles ?
 CONCLUSION
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MERCI POUR VOTRE ATTENTION
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