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Zusammenfassung

                
Akute Blutungsereignisse bedürfen eines zeitnahen, zielgerichteten und maßvollen Gerinnungsmanagements. Voraussetzung hierfür ist eine schnell verfügbare sowie möglichst differenzierte Gerinnungsanalyse. Die Standardlaborparameter der konventionellen Gerinnungsanalyse (Quick, PTT, Fibrinogen, Thrombozytenzahl etc.) können hier nur bedingt weiterhelfen, da sie relevante diagnostische Schwächen aufweisen und die Messergebnisse erst mit einer nicht unerheblichen Zeitverzögerung bereitgestellt werden können. Bettseitig verfügbare Methoden des Point-of-Care-Testings (z.B. Thrombelastometrie, Vollblutaggregometrie) haben sich hier als überlegen erwiesen. Vor allem eine Implementierung dieser Methoden in ein algorithmenbasiertes Gerinnungsmanagement bietet die Möglichkeit, Einfluss auf das klinische Outcome zu nehmen und Gerinnungstherapie-assoziierte Kosten einzusparen.
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Abstract

                
In patients suffering from acute haemorrhages, a prompt, targeted and restrained coagulation management is required. This should be based on a contemporary and sophisticated analysis of the coagulation system. Standard parameters (e.g. prothrombin time, international normalized ratio, plasma levels of fibrinogen, thrombocyte count etc.) seem not to be feasible, since they are hallmarked by a limited diagnostic value as well as a relevant turn around time. Bedside tools of haemostaseological point-of-care-testing (POCT, e.g. viscoelastic and aggregometric POCT) were shown to be superior in this setting. Especially the implementation of POCT-based treatment algorithms for patients suffering from acute haemorrhages was able to improve patient' outcome and resulted in reduced haemotherapy-associated costs.
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Kernaussagen
          


	
              
Kennzeichen einer modernen Hämotherapie sind der restriktive Einsatz allogener Blutprodukte sowie eine individuelle bzw. patientenadaptierte Gerinnungstherapie.

            

	
              
Bettseitig verfügbare POC-Verfahren ermöglichen eine zeitnah verfügbare und äußerst differenzierte Gerinnungsanalyse. Sie sind im Fall einer akuten Blutung den Standardverfahren der Gerinnungsdiagnostik hinsichtlich diagnostischer Wertigkeit und „turn-around time“ überlegen.

            

	
              
Mittels viskoelastischer POC-Verfahren kann die Zeit bis zur Gerinnselbildung (Gerinnungsaktivierung; vgl. Quick, INR, PTT) bestimmt werden. Darüber hinaus wird eine funktionelle Analyse der zur Gerinnselstärke und -stabilität beitragenden Einzelkomponenten (Fibrinogen, Thrombozyten, Fibrinolyse) ermöglicht.

            

	
              
Eine diagnostische Lücke der viskoelastischen POC-Verfahren besteht in der fehlenden Detektion von Thrombozytenfunktionsstörungen. Diese Lücke kann durch aggregometrische POC-Verfahren geschlossen werden.

            

	
              
Die Implementierung von POC-Methoden in das Gerinnungsmanagement sollte in Form von Algorithmen erfolgen, die Patientenkollektiv-spezifische Ursachen für die jeweilige Blutungskomplikation berücksichtigen. Hierdurch lassen sich das klinische Outcome verbessern und Gerinnungstherapie-assoziierte Kosten einsparen.

            










            
[bookmark: N10A9B]
Schlüsselwörter:

            Point-of-Care-Gerinnungsmanagement - 
            Thrombelastometrie - 
            Vollblutaggregometrie - 
            Algorithmen
            


            
[bookmark: N10AAE]
Key words:

            point-of-care coagulation management - 
            thrombelastometry - 
            whole blood aggregometry - 
            algorithms
            



    
[bookmark: N1122A]
Ergänzendes Material

      

Die komplette Literatur finden Sie in
        	
Literature



   





 

[bookmark: ]

[bookmark: N11241]
	
Literaturverzeichnis


	
[bookmark: R051310-1]1 Dara SI, Rana R, Afessa B et al. Fresh frozen plasma transfusion in critically ill medical patients with coagulopathy. Crit Care Med 2005; 33: 2667-2671 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-2]2 Glance LG, Dick AW, Mukamel DB et al. Association between intraoperative blood transfusion and mortality and morbidity in patients undergoing noncardiac surgery. Anesthesiology 2011; 114: 283-292 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-3]3 Jacobs MR, Palavecino E, Yomtovian R. Don't bug me: the problem of bacterial contamination of blood components – challenges and solutions. Transfusion 2001; 41: 1331-1334 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-4]4 Marik PE, Corwin HL. Efficacy of red blood cell transfusion in the critically ill: a systematic review of the literature. Crit Care Med 2008; 36: 2667-2674 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-5]5 Murad MH, Stubbs JR, Gandhi MJ et al. The effect of plasma transfusion on morbidity and mortality: a systematic review and meta-analysis. Transfusion 2010; 50: 1370-1383 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-6]6 Murphy GJ, Reeves BC, Rogers CA et al. Increased mortality, postoperative morbidity, and cost after red blood cell transfusion in patients having cardiac surgery. Circulation 2007; 116: 2544-2552 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-7]7 Sarani B, Dunkman WJ, Dean L et al. Transfusion of fresh frozen plasma in critically ill surgical patients is associated with an increased risk of infection. Crit Care Med 2008; 36: 1114-1118 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-8]8 Spiess BD, Royston D, Levy JH et al. Platelet transfusions during coronary artery bypass graft surgery are associated with serious adverse outcomes. Transfusion 2004; 44: 1143-1148 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-9]9 Stainsby D, Jones H, Asher D et al. Serious hazards of transfusion: a decade of hemovigilance in the UK. Transfus Med Rev 2006; 20: 273-282 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-10]10 Stainsby D, Jones H, Wells AW et al. Adverse outcomes of blood transfusion in children: analysis of UK reports to the serious hazards of transfusion scheme 1996–2005. Br J Haematol 2008; 141: 73-79 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-11]11 Toy P, Lowell C. TRALI – definition, mechanisms, incidence and clinical relevance. Best Pract Res Clin Anaesthesiol 2007; 21: 183-193 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-12]12 Vivacqua A, Koch CG, Yousuf AM et al. Morbidity of bleeding after cardiac surgery: is it blood transfusion, reoperation for bleeding, or both?. Ann Thorac Surg 2011; 91: 1780-1790 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-13]13 Spalding GJ, Hartrumpf M, Sierig T et al. Bedside thrombelastography. Cost reduction in cardiac surgery. Anaesthesist 2007; 56: 765-771 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-14]14 Spalding GJ, Hartrumpf M, Sierig T et al. Cost reduction of perioperative coagulation management in cardiac surgery: value of "bedside" thrombelastography (ROTEM). Eur J Cardiothorac Surg 2007; 31: 1052-1057 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-15]15 Levy JH, Dutton RP, Hemphill 3rd JC et al. Multidisciplinary approach to the challenge of hemostasis. Anesth Analg 2010; 110: 354-364 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-16]16 Chee YL, Greaves M. Role of coagulation testing in predicting bleeding risk. Hematol J 2003; 4: 373-378 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-17]17 Close HL, Kryzer TC, Nowlin JH, Alving BM. Hemostatic assessment of patients before tonsillectomy: a prospective study. Otolaryngol Head Neck Surg 1994; 111: 733-738 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-18]18 Kozek-Langenecker S. Management of massive operative blood loss. Minerva Anestesiol 2007; 73: 401-415 





PubMedGoogle Scholar





	
[bookmark: R051310-19]19 Pfanner G, Koscielny J, Pernerstorfer T et al. Preoperative evaluation of the bleeding history. Recommendations of the working group on perioperative coagulation of the Austrian Society for Anaesthesia, Resuscitation and Intensive Care. Anaesthesist 2007; 56: 604-611 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-20]20 Reinhofer M, Brauer M, Franke U et al. The value of rotation thromboelastometry to monitor disturbed perioperative haemostasis and bleeding risk in patients with cardiopulmonary bypass. Blood Coagul Fibrinolysis 2008; 19: 212-219 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-21]21 Rohrer MJ, Michelotti MC, Nahrwold DL. A prospective evaluation of the efficacy of preoperative coagulation testing. Ann Surg 1988; 208: 554-557 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-22]22 Toulon P, Ozier Y, Ankri A et al. Point-of-care versus central laboratory coagulation testing during haemorrhagic surgery. A multicenter study. Thromb Haemost 2009; 101: 394-401 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-23]23 Fries D, Innerhofer P, Perger P et al. Gerinnungsmanagement bei traumatisch bedingter Massivblutung – Empfehlungen der Arbeitsgruppe für perioperative Gerinnung der ÖGARI. Anästhesiol Intensivmed Notfallmed Schmerzther 2010; 45: 552-561 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-24]24 Lier H, Bottiger BW, Hinkelbein J et al. Coagulation management in multiple trauma: a systematic review. Intensive Care Med 2011; 37: 572-582 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-25]25 Rossaint R, Bouillon B, Cerny V et al. Management of bleeding following major trauma: an updated European guideline. Crit Care 2010; 14 





PubMedGoogle Scholar





	
[bookmark: R051310-26]26 Anderson L. Comments on head to head TEG vs ROTEM. Anaesthesia author reply 2009; 64: 1265-1266 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-27]27 Calatzis A, Heesen M, Spannagl M. Point-of-care testing of hemostatic alterations in anaesthesia and intensive care. Anaesthesist 2003; 52: 229-237 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-28]28 Cherng YG, Chao A, Shih RL et al. Preoperative evaluation and postoperative prediction of hemostatic function with thromboelastography in patients undergoing redo cardiac surgery. Acta Anaesthesiol Sin 1998; 36: 179-186 





PubMedGoogle Scholar





	
[bookmark: R051310-29]29 Essell JH, Martin TJ, Salinas J et al. Comparison of thromboelastography to bleeding time and standard coagulation tests in patients after cardiopulmonary bypass. J Cardiothorac Vasc Anesth 1993; 7: 410-415 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-30]30 Harding SA, Mallett SV, Peachey TD, Cox DJ. Use of heparinase modified thrombelastography in liver transplantation. Br J Anaesth 1997; 78: 175-179 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-31]31 Johansson PI, Stissing T, Bochsen L, Ostrowski SR. Thrombelastography and tromboelastometry in assessing coagulopathy in trauma. Scand J Trauma Resusc Emerg Med 2009; 17: 45-45 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-32]32 Kang YG, Martin DJ, Marquez J et al. Intraoperative changes in blood coagulation and thrombelastographic monitoring in liver transplantation. Anesth Analg 1985; 64: 888-896 





PubMedGoogle Scholar





	
[bookmark: R051310-33]33 Manikappa S, Mehta Y, Juneja R, Trehan N. Changes in transfusion therapy guided by thromboelastograph in cardiac surgery. Ann Card Anaesth 2001; 4: 21-27 





PubMedGoogle Scholar





	
[bookmark: R051310-34]34 McNicol PL, Liu G, Harley ID et al. Patterns of coagulopathy during liver transplantation: experience with the first 75 cases using thrombelastography. Anaesth Intensive Care 1994; 22: 659-665 





PubMedGoogle Scholar





	
[bookmark: R051310-35]35 Roullet S, Pillot J, Freyburger G et al. Rotation thromboelastometry detects thrombocytopenia and hypofibrinogenaemia during orthotopic liver transplantation. Br J Anaesth 2010; 104: 422-428 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-36]36 Royston D, von Kier S. Reduced haemostatic factor transfusion using heparinase-modified thrombelastography during cardiopulmonary bypass. Br J Anaesth 2001; 86: 575-578 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-37]37 Schochl H, Nienaber U, Hofer G et al. Goal-directed coagulation management of major trauma patients using thromboelastometry (ROTEM)-guided administration of fibrinogen concentrate and prothrombin complex concentrate. Crit Care 2010; 14 





PubMedGoogle Scholar





	
[bookmark: R051310-38]38 Shih RL, Cherng YG, Chao A et al. Prediction of bleeding diathesis in patients undergoing cardiopulmonary bypass during cardiac surgery: viscoelastic measures versus routine coagulation test. Acta Anaesthesiol Sin 1997; 35: 133-139 





PubMedGoogle Scholar





	
[bookmark: R051310-39]39 Shore-Lesserson L, Manspeizer HE, DePerio M et al. Thromboelastography-guided transfusion algorithm reduces transfusions in complex cardiac surgery. Anesth Analg 1999; 88: 312-319 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-40]40 Spiess BD, Gillies BS, Chandler W, Verrier E. Changes in transfusion therapy and reexploration rate after institution of a blood management program in cardiac surgical patients. J Cardiothorac Vasc Anesth 1995; 9: 168-173 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-41]41 Spiess BD, Tuman KJ, McCarthy RJ et al. Thromboelastography as an indicator of post-cardiopulmonary bypass coagulopathies. J Clin Monit 1987; 3: 25-30 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-42]42 Trzebicki J, Flakiewicz E, Kosieradzki M et al. The use of thromboelastometry in the assessment of hemostasis during orthotopic liver transplantation reduces the demand for blood products. Ann Transplant 2010; 15: 19-24 





PubMedGoogle Scholar





	
[bookmark: R051310-43]43 Tuman KJ, McCarthy RJ, Djuric M et al. Evaluation of coagulation during cardiopulmonary bypass with a heparinase-modified thromboelastographic assay. J Cardiothorac Vasc Anesth 1994; 8: 144-149 





PubMedGoogle Scholar





	
[bookmark: R051310-44]44 Tuman KJ, Spiess BD, McCarthy RJ, Ivankovich AD. Effects of progressive blood loss on coagulation as measured by thrombelastography. Anesth Analg 1987; 66: 856-863 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-45]45 Tuman KJ, Spiess BD, McCarthy RJ, Ivankovich A. Comparison of viscoelastic measures of coagulation after cardiopulmonary bypass. Anesth Analg 1989; 69: 69-75 





PubMedGoogle Scholar





	
[bookmark: R051310-46]46 Welsby IJ, Jiao K, Ortel TL et al. The kaolin-activated Thrombelastograph predicts bleeding after cardiac surgery. J Cardiothorac Vasc Anesth 2006; 20: 531-535 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-47]47 Westbrook AJ, Olsen J, Bailey M et al. Protocol based on thromboelastograph (TEG) out-performs physician preference using laboratory coagulation tests to guide blood replacement during and after cardiac surgery: a pilot study. Heart Lung Circ 2009; 18: 277-288 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-48]48 Sibbing D, Braun S, Morath T et al. Platelet reactivity after clopidogrel treatment assessed with point-of-care analysis and early drug-eluting stent thrombosis. J Am Coll Cardiol 2009; 53: 849-856 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-49]49 Awidi A, Maqablah A, Dweik M et al. Comparison of platelet aggregation using light transmission and multiple electrode aggregometry in Glanzmann thrombasthenia. Platelets 2009; 20: 297-301 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-50]50 Rahe-Meyer N, Winterhalter M, Boden A et al. Platelet concentrates transfusion in cardiac surgery and platelet function assessment by multiple electrode aggregometry. Acta Anaesthesiol Scand 2009; 53: 168-175 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-51]51 Goerlinger K, Dirkmann D, Müller-Beißenhirtz H et al. Thromboelastometry-based perioperative coagulation management in visceral surgery and liver transplantation: experience of 10 years and 1105 LTX. Liver Transplant 2010; 16 (Suppl. 01) 





PubMedGoogle Scholar





	
[bookmark: R051310-52]52 Gorlinger K, Dirkmann D, Hanke AA et al. First-line therapy with coagulation factor concentrates combined with point-of-care coagulation testing is associated with decreased allogeneic blood transfusion in cardiovascular surgery: a retrospective, single-center cohort study. Anesthesiology 2011; 115: 1179-1191 





PubMedGoogle Scholar





	
[bookmark: R051310-53]53 Goerlinger K, Moog R, Saner F, Müller-Beißenhirtz H. Einfluss eines Point-of-Care- und Faktorenkonzentrate-basierten Gerinnungsmanagements auf den Transfusionsbedarf und die Kostenentwicklung am Universitätsklinikum Essen. Anästh Intensivmed 2008; 49 (Suppl. 07) 





PubMedGoogle Scholar





	
[bookmark: R051310-54]54 Dasta JF, McLaughlin TP, Mody SH, Piech CT. Daily cost of an intensive care unit day: the contribution of mechanical ventilation. Crit Care Med 2005; 33: 1266-1271 



Google Scholar





	
[bookmark: R051310-55]55 Kaushal R, Bates DW, Franz C et al. Costs of adverse events in intensive care units. Crit Care Med 2007; 35: 2479-2483 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-56]56 Shander A. Financial and clinical outcomes associated with surgical bleeding complications. Surgery 2007; 142 (Suppl. 04) 20-25 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-57]57 Shander A, Hofmann A, Gombotz H et al. Estimating the cost of blood: past, present, and future directions. Best Pract Res Clin Anaesthesiol 2007; 21: 271-289 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-58]58 Hanke A, Herold U, Jakob H, Goerlinger K. A pilot study on transfusion rate, hospitalisation and economics after implementation of thrombelastometry for point-of-care coagulation management in aortic arch replacement after acute type A dissection. Appl Cardiopulmon Pathophysiol 2009; 13: 179-184 





PubMedGoogle Scholar





	
[bookmark: R051310-59]59 Goerlinger K. Ist der Einsatz von Point-of-Care zur Gerinnungsdiagnostik effizient?. In: Kuhlen R, Putensen C, Quintel M, Hrsg. Interdisziplinäre Intensivmedizin Aktuell. Bd 1. Nürnberg: MEPS Medical Event & Publisher Services; 2008: 1-19 





Google Scholar





	
[bookmark: R051310-60]60 Cotton BA, Gunter OL, Isbell J et al. Damage control hematology: the impact of a trauma exsanguination protocol on survival and blood product utilization. J Trauma 2008; 64: 1182-1173 





PubMedGoogle Scholar





	
[bookmark: R051310-61]61 Duchesne JC, McSwain Jr NE, Cotton BA et al. Damage control resuscitation: the new face of damage control. J Trauma 2010; 69: 976-990 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-62]62 Abdel-Wahab OI, Healy B, Dzik WH. Effect of fresh-frozen plasma transfusion on prothrombin time and bleeding in patients with mild coagulation abnormalities. Transfusion 2006; 46: 1279-1285 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-63]63 Chowdary P, Saayman AG, Paulus U et al. Efficacy of standard dose and 30 ml/kg fresh frozen plasma in correcting laboratory parameters of haemostasis in critically ill patients. Br J Haematol 2004; 125: 69-73 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-64]64 Gonzalez EA, Moore FA, Holcomb JB et al. Fresh frozen plasma should be given earlier to patients requiring massive transfusion. J Trauma 2007; 62: 112-119 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-65]65 Ho AM, Dion PW, Cheng CA et al. A mathematical model for fresh frozen plasma transfusion strategies during major trauma resuscitation with ongoing hemorrhage. Can J Surg 2005; 48: 470-478 





PubMedGoogle Scholar





	
[bookmark: R051310-66]66 Bundesärztekammer. Querschnitts-Leitlinien zur Therapie mit Blutkomponenten und Plasmaderivaten. Köln: Deutscher Ärzteverlag GmbH; 2009 





Google Scholar





	
[bookmark: R051310-67]67 Kozek-Langenecker SA. Perioperative coagulation monitoring. Best Pract Res Clin Anaesthesiol 2010; 24: 27-40 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-68]68 Haas T, Spielmann N, Mauch J et al. Comparison of thromboelastometry (ROTEM(R)) with standard plasmatic coagulation testing in paediatric surgery. Br J Anaesth 2012; 108: 36-41 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-69]69 Herbstreit F, Winter EM, Peters J, Hartmann M. Monitoring of haemostasis in liver transplantation: comparison of laboratory based and point of care tests. Anaesthesia 2010; 65: 44-49 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-70]70 Nuttall GA, Oliver WC, Beynen FM et al. Determination of normal versus abnormal activated partial thromboplastin time and prothrombin time after cardiopulmonary bypass. J Cardiothorac Vasc Anesth 1995; 9: 355-361 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-71]71 Urwyler N, Staub LP, Beran D et al. Is perioperative point-of-care prothrombin time testing accurate compared to the standard laboratory test?. Thromb Haemost 2009; 102: 779-786 





PubMedGoogle Scholar





	
[bookmark: R051310-72]72 Urwyler N, Trelle S, Theiler L et al. Does point of care prothrombin time measurement reduce the transfusion of fresh frozen plasma in patients undergoing major surgery? The POC-OP randomized-controlled trial. Trials 2009; 10: 107-107 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-73]73 Doran CM, Woolley T, Midwinter MJ. Feasibility of using rotational thromboelastometry to assess coagulation status of combat casualties in a deployed setting. J Trauma 2010; 69 (Suppl. 01) 40-48 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-74]74 Kitchens CS. To bleed or not to bleed? Is that the question for the PTT?. J Thromb Haemost 2005; 3: 2607-2611 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-75]75 Martini WZ, Cortez DS, Dubick MA et al. Thrombelastography is better than PT, aPTT, and activated clotting time in detecting clinically relevant clotting abnormalities after hypothermia, hemorrhagic shock and resuscitation in pigs. J Trauma 2008; 65: 535-543 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-76]76 Park MS, Martini WZ, Dubick MA et al. Thromboelastography as a better indicator of hypercoagulable state after injury than prothrombin time or activated partial thromboplastin time. J Trauma discussion 2009; 67: 275-266 





PubMedGoogle Scholar





	
[bookmark: R051310-77]77 Rugeri L, Levrat A, David JS et al. Diagnosis of early coagulation abnormalities in trauma patients by rotation thrombelastography. J Thromb Haemost 2007; 5: 289-295 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-78]78 Tripodi A, Chantarangkul V, Mannucci PM. Acquired coagulation disorders: revisited using global coagulation/anticoagulation testing. Br J Haematol 2009; 147: 77-82 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-79]79 Gorlinger K. Coagulation management during liver transplantation. Hamostaseologie 2006; 26 (Suppl. 01) 64-76 





PubMedGoogle Scholar





	
[bookmark: R051310-80]80 Bolliger D, Gorlinger K, Tanaka KA. Pathophysiology and treatment of coagulopathy in massive hemorrhage and hemodilution. Anesthesiology 2010; 113: 1205-1219 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-81]81 Brohi K, Cohen MJ, Ganter MT et al. Acute coagulopathy of trauma: hypoperfusion induces systemic anticoagulation and hyperfibrinolysis. J Trauma discussion 2008; 64 





PubMedGoogle Scholar





	
[bookmark: R051310-82]82 Jambor C, Goerlinger K. Einsatz von Antifibrinolytika bei Massivtransfusionen. Anästh Intensivmed 2007; 48: 167-173 





PubMedGoogle Scholar





	
[bookmark: R051310-83]83 Kashuk JL, Moore EE, Sawyer M et al. Primary fibrinolysis is integral in the pathogenesis of the acute coagulopathy of trauma. Ann Surg discussion 2010; 252: 443-434 





PubMedGoogle Scholar





	
[bookmark: R051310-84]84 Koscielny J, Ziemer S, Radtke H et al. Preoperative identification of patients with impaired (primary) haemostasis. A practical concept. Hamostaseologie 2007; 27: 177-184 





PubMedGoogle Scholar





	
[bookmark: R051310-85]85 Schochl H, Frietsch T, Pavelka M, Jambor C. Hyperfibrinolysis after major trauma: differential diagnosis of lysis patterns and prognostic value of thrombelastometry. J Trauma 2009; 67: 125-131 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-86]86 Goerlinger K, Jambor C, Hanke A et al. Perioperative coagulation management and control of platelet transfusion by point-of-care platelet function analysis. Transfus Med Hemother 2007; 34: 396-411 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-87]87 Levrat A, Gros A, Rugeri L et al. Evaluation of rotation thrombelastography for the diagnosis of hyperfibrinolysis in trauma patients. Br J Anaesth 2008; 100: 792-797 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-88]88 Spiel AO, Mayr FB, Firbas C et al. Validation of rotation thrombelastography in a model of systemic activation of fibrinolysis and coagulation in humans. J Thromb Haemost 2006; 4: 411-416 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-89]89 Goerlinger K, Dirkmann D, Weber CF et al. Algorithmen in der Hämotherapie – Teil 3: Hämostaseologie. Anästh Intensivmed 2011; 52: 145-159 





PubMedGoogle Scholar





	
[bookmark: R051310-90]90 Manser T. Umgang mit Komplexität auf der Ebene der Organisation. In: Badke-Schaub P, Hofinger G, Lauche K, Hrsg. Human Factors – Psychologie sicheren Handelns in Risikobranchen. Heidelberg: Springer; 2012: 297-308 





Google Scholar





	
[bookmark: R051310-91]91 Hopkins A. Risk-management and rule-compliance: Decision-making in hazardous industries. Safety Science 2011; 49: 110-120 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-92]92 Piotrowski MM, Hinshaw DB. The safety checklist program: Creating a culture of safety in intensive care units. Jt Comm J Qual Improv 2002; 28: 306-315 





PubMedGoogle Scholar





	
[bookmark: R051310-93]93 Harrison TK, Manser T, Howard SK, Gaba DM. Use of cognitive aids in a simulated anesthetic crisis. Anesth Analg 2006; 103: 551-556 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-94]94 Haynes AB, Weiser TG, Berry WR et al. A surgical safety checklist to reduce morbidity and mortality in a global population. N Engl J Med 2009; 360: 491-499 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-95]95 Weiser TG, Haynes AB, Dziekan G et al. Effect of a 19-item surgical safety checklist during urgent operations in a global patient population. Ann Surg 2010; 251: 976-980 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-96]96 Mellin-Olsen J, Staender S, Whitaker DK, Smith AF. The Helsinki Declaration on Patient Safety in Anaesthesiology. Eur J Anaesthesiol 2010; 27: 592-597 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-97]97 Avidan MS, Alcock EL, Da Fonseca J et al. Comparison of structured use of routine laboratory tests or near-patient assessment with clinical judgement in the management of bleeding after cardiac surgery. Br J Anaesth 2004; 92: 178-186 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-98]98 Nuttall GA, Oliver WC, Santrach PJ et al. Efficacy of a simple intraoperative transfusion algorithm for nonerythrocyte component utilization after cardiopulmonary bypass. Anesthesiology 2001; 94 





PubMedGoogle Scholar





	
[bookmark: R051310-99]99 Wise A, Clark V. Strategies to manage major obstetric haemorrhage. Curr Opin Anaesthesiol 2008; 21: 281-287 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-100]100 Ak K, Isbir CS, Tetik S et al. Thromboelastography-based transfusion algorithm reduces blood product use after elective CABG: a prospective randomized study. J Card Surg 2009; 24: 404-410 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-101]101 Girdauskas E, Kempfert J, Kuntze T et al. Thromboelastometrically guided transfusion protocol during aortic surgery with circulatory arrest: a prospective, randomized trial. J Thorac Cardiovasc Surg 2010; 140 





PubMedGoogle Scholar





	
[bookmark: R051310-102]102 Wang SC, Shieh JF, Chang KY et al. Thromboelastography-guided transfusion decreases intraoperative blood transfusion during orthotopic liver transplantation: randomized clinical trial. Transplant Proc 2010; 42: 2590-2593 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-103]103 Department of Reproductive Health and Research WHO. WHO Guidelines for the Management of Postpartum Haemorrhage and Retained Placenta. Geneva: WHO Library Cataloguing-in-Publication Data. NLM classification: WQ; 





Google Scholar





	
[bookmark: R051310-104]104 Pfanner G, Kilgert K. Haemorrhagic complications in obstetrics. Hamostaseologie 2006; 26 (Suppl. 01) 56-63 





PubMedGoogle Scholar





	
[bookmark: R051310-105]105 Charbit B, Mandelbrot L, Samain E et al. The decrease of fibrinogen is an early predictor of the severity of postpartum hemorrhage. J Thromb Haemost 2007; 5: 266-273 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-106]106 de Lloyd L, Bovington R, Kaye A et al. Standard haemostatic tests following major obstetric haemorrhage. Int J Obstet Anesth 2011; 20: 135-141 



Google Scholar





	
[bookmark: R051310-107]107 Gerbasi FR, Bottoms S, Farag A, Mammen EF. Changes in hemostasis activity during delivery and the immediate postpartum period. Am J Obstet Gynecol 1990; 162: 1158-1163 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-108]108 Huissoud C, Carrabin N, Audibert F et al. Bedside assessment of fibrinogen level in postpartum haemorrhage by thrombelastometry. BJOG 2009; 116: 1097-1102 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-109]109 Simon L, Santi TM, Sacquin P, Hamza J. Pre-anaesthetic assessment of coagulation abnormalities in obstetric patients: usefulness, timing and clinical implications. Br J Anaesth 1997; 78: 678-683 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-110]110 Hofer S, Schreckenberger R, Heindl B et al. Hemorrhaging during pregnancy. Anaesthesist quiz 2007; 56 





PubMedGoogle Scholar





	
[bookmark: R051310-111]111 Annecke T, Geisenberger T, Kurzl R et al. Algorithm-based coagulation management of catastrophic amniotic fluid embolism. Blood Coagul Fibrinolysis 2010; 21: 95-100 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-112]112 Lang T, von Depka M. Possibilities and limitations of thrombelastometry/-graphy. Hamostaseologie 2006; 26 (Suppl. 01) 20-29 





PubMedGoogle Scholar





	
[bookmark: R051310-113]113 Luddington RJ. Thrombelastography/thromboelastometry. Clin Lab Haematol 2005; 27: 81-90 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-114]114 American Society of Anesthesiologists Task Force on Perioperative Blood Transfusion and Adjuvant Therapies. Practice guidelines for perioperative blood transfusion and adjuvant therapies: an updated report by the American Society of Anesthesiologists Task Force on Perioperative Blood Transfusion and Adjuvant Therapies. Anesthesiology 2006; 105: 198-208 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-115]115 Fenger-Eriksen C, Ingerslev J, Sorensen B. Fibrinogen concentrate – a potential universal hemostatic agent. Expert Opin Biol Ther 2009; 9: 1325-1333 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-116]116 Searle E, Pavord S, Alfirevic Z. Recombinant factor VIIa and other pro-haemostatic therapies in primary postpartum haemorrhage. Best Pract Res Clin Obstet Gynaecol 2008; 22: 1075-1088 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-117]117 Theusinger OM, Spahn DR, Ganter MT. Transfusion in trauma: why and how should we change our current practice?. Curr Opin Anaesthesiol 2009; 22: 305-312 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-118]118 Oudghiri M, Keita H, Kouamou E et al. Reference values for rotation thromboelastometry (ROTEM(R)) parameters following non-haemorrhagic deliveries. Correlations with standard haemostasis parameters. Thromb Haemost 2011; 106: 176-178 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-119]119 Solomon C, Collis RE, Collins PW. Haemostatic monitoring during postpartum haemorrhage and implications for management. Br J Anaesth 2012; 109: 851-863 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-120]120 Clements A, Jindal S, Morris C et al. Expanding perfusion across disciplines: the use of thrombelastography technology to reduce risk in an obstetrics patient with Gray Platelet Syndrome – a case study. Perfusion 2011; 26: 181-184 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-121]121 Monte S, Lyons G. Peripartum management of a patient with Glanzmann's thrombasthenia using Thrombelastograph. Br J Anaesth 2002; 88: 734-738 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-122]122 Przkora R, Euliano TY, Roussos-Ross K et al. Labor and delivery in a patient with hemophilia B. Int J Obstet Anesth 2011; 20: 250-253 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-123]123 Rajpal G, Pomerantz JM, Ragni MV et al. The use of thromboelastography for the peripartum management of a patient with platelet storage pool disorder. Int J Obstet Anesth 2011; 20: 173-177 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-124]124 Sharma SK, Vera RL, Stegall WC, Whitten CW. Management of a postpartum coagulopathy using thrombelastography. J Clin Anesth 1997; 9: 243-247 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-125]125 Steer PL, Finley BE, Blumenthal LA. Abruptio placentae and disseminated intravascular coagulation: use of thrombelastography and sonoclot analysis. Int J Obstet Anesth 1994; 3: 229-233 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-126]126 Whitta RK, Cox DJ, Mallett SV. Thrombelastography reveals two causes of haemorrhage in HELLP syndrome. Br J Anaesth 1995; 74: 464-468 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-127]127 Moopanar D, Naidu S, Moodley J, Gouws E. Thromboelastography in abruptio placentae. J Obstet Gynaecol 1997; 17: 229-233 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-128]128 Brohi K, Singh J, Heron M, Coats T. Acute traumatic coagulopathy. J Trauma 2003; 54: 1127-1130 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-129]129 Maegele M, Lefering R, Yucel N et al. Early coagulopathy in multiple injury: an analysis from the German Trauma Registry on 8724 patients. Injury 2007; 38: 298-304 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-130]130 Bartal C, Yitzhak A. The role of thromboelastometry and recombinant factor VIIa in trauma. Curr Opin Anaesthesiol 2009; 22: 281-288 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-131]131 Fries D, Innerhofer P, Schobersberger W. Time for changing coagulation management in trauma-related massive bleeding. Curr Opin Anaesthesiol 2009; 22: 267-274 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-132]132 Johansson PI. Goal-directed hemostatic resuscitation for massively bleeding patients: the Copenhagen concept. Transfus Apher Sci 2010; 43: 401-405 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-133]133 Kashuk JL, Moore EE, Johnson JL et al. Postinjury life threatening coagulopathy: is 1:1 fresh frozen plasma:packed red blood cells the answer?. J Trauma discussion 2008; 65: 270-261 





PubMedGoogle Scholar





	
[bookmark: R051310-134]134 Johansson PI. Coagulation monitoring of the bleeding traumatized patient. Curr Opin Anaesthesiol 2012; 25: 235-241 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-135]135 Schochl H, Maegele M, Solomon C et al. Early and individualized goal-directed therapy for trauma-induced coagulopathy. Scand J Trauma Resusc Emerg Med 2012; 20: 15-15 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-136]136 Solomon C, Traintinger S, Ziegler B et al. Platelet function following trauma. A multiple electrode aggregometry study. Thromb Haemost 2011; 106: 322-330 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-137]137 Theusinger OM, Wanner GA, Emmert MY et al. Hyperfibrinolysis diagnosed by rotational thromboelastometry (ROTEM) is associated with higher mortality in patients with severe trauma. Anesth Analg 2011; 113: 1003-1012 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-138]138 Shakur H, Roberts I, Bautista R et al. Effects of tranexamic acid on death, vascular occlusive events, and blood transfusion in trauma patients with significant haemorrhage (CRASH-2): a randomised, placebo-controlled trial. Lancet 2010; 376: 23-32 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-139]139 Guerriero C, Cairns J, Perel P et al. Cost-effectiveness analysis of administering tranexamic acid to bleeding trauma patients using evidence from the CRASH-2 trial. PLoS One 2011; 6 





PubMedGoogle Scholar





	
[bookmark: R051310-140]140 Chambers LA, Chow SJ, Shaffer LE. Frequency and characteristics of coagulopathy in trauma patients treated with a low- or high-plasma-content massive transfusion protocol. Am J Clin Pathol 2011; 136: 364-370 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-141]141 Dunbar NM, Chandler WL. Thrombin generation in trauma patients. Transfusion 2009; 49: 2652-2660 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-142]142 Fries D, Martini WZ. Role of fibrinogen in trauma-induced coagulopathy. Br J Anaesth 2010; 105: 116-121 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-143]143 Hiippala ST, Myllyla GJ, Vahtera EM. Hemostatic factors and replacement of major blood loss with plasma-poor red cell concentrates. Anesth Analg 1995; 81: 360-365 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-144]144 Schochl H, Cotton B, Inaba K et al. FIBTEM provides early prediction of massive transfusion in trauma. Crit Care 2010; 15 





PubMedGoogle Scholar





	
[bookmark: R051310-145]145 Davenport R, Manson J, De Ath H et al. Functional definition and characterization of acute traumatic coagulopathy. Crit Care Med 2011; 39: 2652-2658 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-146]146 Stinger HK, Spinella PC, Perkins JG et al. The ratio of fibrinogen to red cells transfused affects survival in casualties receiving massive transfusions at an army combat support hospital. J Trauma 2008; 64 (Suppl. 02) 





PubMedGoogle Scholar





	
[bookmark: R051310-147]147 Schochl H, Nienaber U, Hofer G et al. Goal-directed coagulation management of major trauma patients using thromboelastometry (ROTEM)-guided administration of fibrinogen concentrate and prothrombin complex concentrate. Crit Care 2010; 14 





PubMedGoogle Scholar





	
[bookmark: R051310-148]148 Gorlinger K, Fries D, Dirkmann D et al. Reduction of fresh frozen plasma requirements by perioperative point-of-care coagulation management with early calculated goal-directed therapy. Transfus Med Hemother 2012; 39: 104-113 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-149]149 Woodman RC, Harker LA. Bleeding complications associated with cardiopulmonary bypass. Blood 1990; 76: 1680-1697 





PubMedGoogle Scholar





	
[bookmark: R051310-150]150 Bick RL. Hemostasis defects associated with cardiac surgery, prosthetic devices, and other extracorporeal circuits. Semin Thromb Hemost 1985; 11: 249-280 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-151]151 Casati V, Guzzon D, Oppizzi M et al. Tranexamic acid compared with high-dose aprotinin in primary elective heart operations: effects on perioperative bleeding and allogeneic transfusions. J Thorac Cardiovasc Surg 2000; 120: 520-527 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-152]152 Casati V, Guzzon D, Oppizzi M et al. Hemostatic effects of aprotinin, tranexamic acid and epsilon-aminocaproic acid in primary cardiac surgery. Ann Thorac Surg discussion 1999; 68: 2256-2257 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-153]153 Dietrich W, Spannagl M, Boehm J et al. Tranexamic acid and aprotinin in primary cardiac operations: an analysis of 220 cardiac surgical patients treated with tranexamic acid or aprotinin. Anesth Analg 2008; 107: 1469-1478 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-154]154 Fergusson DA, Hebert PC, Mazer CD et al. A comparison of aprotinin and lysine analogues in high-risk cardiac surgery. N Engl J Med 2008; 358: 2319-2331 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-155]155 Hekmat K, Zimmermann T, Kampe S et al. Impact of tranexamic acid vs. aprotinin on blood loss and transfusion requirements after cardiopulmonary bypass: a prospective, randomised, double-blind trial. Curr Med Res Opin 2004; 20: 121-126 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-156]156 Katsaros D, Petricevic M, Snow NJ et al. Tranexamic acid reduces postbypass blood use: a double-blinded, prospective, randomized study of 210 patients. Ann Thorac Surg 1996; 61: 1131-1135 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-157]157 Later AF, Maas JJ, Engbers FH et al. Tranexamic acid and aprotinin in low- and intermediate-risk cardiac surgery: a non-sponsored, double-blind, randomised, placebo-controlled trial. Eur J Cardiothorac Surg 2009; 36: 322-329 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-158]158 Maddali MM, Rajakumar MC. Tranexamic acid and primary coronary artery bypass surgery: a prospective study. Asian Cardiovasc Thorac Ann 2007; 15: 313-319 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-159]159 Mehr-Aein A, Davoodi S, Madani-Civi M. Effects of tranexamic acid and autotransfusion in coronary artery bypass. Asian Cardiovasc Thorac Ann 2007; 15: 49-53 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-160]160 Murphy GJ, Mango E, Lucchetti V et al. A randomized trial of tranexamic acid in combination with cell salvage plus a meta-analysis of randomized trials evaluating tranexamic acid in off-pump coronary artery bypass grafting. J Thorac Cardiovasc Surg 2006; 132: 471-478 





PubMedGoogle Scholar





	
[bookmark: R051310-161]161 Ozal E, Kuralay E, Bingol H et al. Does tranexamic acid reduce desmopressin-induced hyperfibrinolysis?. J Thorac Cardiovasc Surg 2002; 123: 539-543 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-162]162 Ferreiro JL, Sibbing D, Angiolillo DJ. Platelet function testing and risk of bleeding complications. Thromb Haemost 2010; 103: 1128-1135 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-163]163 Sibbing D, Steinhubl SR, Schulz S et al. Platelet aggregation and its association with stent thrombosis and bleeding in clopidogrel-treated patients: initial evidence of a therapeutic window. J Am Coll Cardiol 2010; 56: 317-318 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-164]164 Weber CF, Gorlinger K, Meininger D et al. Point-of-care testing: a prospective, randomized clinical trial of efficacy in coagulopathic cardiac surgery patients. Anesthesiology 2012; 117: 531-547 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-165]165 Gorlinger K, Jambor C, Dirkmann D et al. Messung der Thrombozytenfunktion mit Point-of-Care-Methoden. Herz 2008; 33: 297-305 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-166]166 Goerlinger K, Jambor C, Hanke A et al. Thrombelastometry and impedance aggregometry based algorithm for coagulation management in cardiac surgery. Intensive Care Med 2007; 33 (Suppl. 02) 





PubMedGoogle Scholar





	
[bookmark: R051310-167]167 Goerlinger K, Bergmann L, Hartmann M et al. Reduction of blood transfusion rate by thrombelastometry and impedance aggregometry based point-of-care coagulation management in thoracic and cardiovascular surgery. Appl Cardiopulmon Pathophysiol 2009; 13: 174-177 





PubMedGoogle Scholar





	
[bookmark: R051310-168]168 Scharrer I. Liver cirrhosis and coagulopathy. Hamostaseologie 2005; 25: 205-208 





PubMedGoogle Scholar





	
[bookmark: R051310-169]169 McCrath DJ, Cerboni E, Frumento RJ et al. Thromboelastography maximum amplitude predicts postoperative thrombotic complications including myocardial infarction. Anesth Analg 2005; 100: 1576-1583 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-170]170 Goerlinger K, Dirkmann D, Hanke A et al. ROTEM-based point-of-care coagulation management in visceral surgery and liver transplantation: Experience of eight years and 829 LTX. Liver Transplant 2008; 14 (Suppl. 01) 203-204 





PubMedGoogle Scholar





	
[bookmark: R051310-171]171 Dalmau A, Sabate A, Acosta F et al. Tranexamic acid reduces red cell transfusion better than epsilon-aminocaproic acid or placebo in liver transplantation. Anesth Analg 2000; 91: 29-34 





PubMedGoogle Scholar





	
[bookmark: R051310-172]172 Baubillier E, Cherqui D, Dominique C et al. A fatal thrombotic complication during liver transplantation after aprotinin administration. Transplantation 1994; 57: 1664-1666 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-173]173 Fitzsimons MG, Peterfreund RA, Raines DE. Aprotinin administration and pulmonary thromboembolism during orthotopic liver transplantation: report of two cases. Anesth Analg 2001; 92: 1418-1421 





PubMedGoogle Scholar





	
[bookmark: R051310-174]174 Ramsay MA, Randall HB, Burton EC. Intravascular thrombosis and thromboembolism during liver transplantation: antifibrinolytic therapy implicated?. Liver Transpl 2004; 10: 310-314 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-175]175 Lentschener C, Roche K, Ozier Y. A review of aprotinin in orthotopic liver transplantation: can its harmful effects offset its beneficial effects?. Anesth Analg 2005; 100: 1248-1255 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-176]176 Xia VW, Steadman RH. Antifibrinolytics in orthotopic liver transplantation: current status and controversies. Liver Transpl 2005; 11: 10-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-177]177 Görlinger K. ROTEM – Erweitertes perioperatives Gerinnungsmanagement. J Anästh Intensivbeh 2005; 12: 53-58 





PubMedGoogle Scholar





	
[bookmark: R051310-178]178 Stanworth SJ, Brunskill SJ, Hyde CJ et al. Is fresh frozen plasma clinically effective? A systematic review of randomized controlled trials. Br J Haematol 2004; 126: 139-152 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-179]179 Massicotte L, Lenis S, Thibeault L et al. Effect of low central venous pressure and phlebotomy on blood product transfusion requirements during liver transplantations. Liver Transpl 2006; 12: 117-123 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-180]180 Gosseye S, van Obbergh L, Weynand B et al. Platelet aggregates in small lung vessels and death during liver transplantation. Lancet 1991; 338: 532-534 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-181]181 Morrow JF, Braine HG, Kickler TS et al. Septic reactions to platelet transfusions. A persistent problem. JAMA 1991; 266: 555-558 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-182]182 Ness P, Braine H, King K et al. Single-donor platelets reduce the risk of septic platelet transfusion reactions. Transfusion 2001; 41: 857-861 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-183]183 Sankey EA, Crow J, Mallett SV et al. Pulmonary platelet aggregates: possible cause of sudden perioperative death in adults undergoing liver transplantation. J Clin Pathol 1993; 46: 222-227 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-184]184 Yomtovian R, Lazarus HM, Goodnough LT et al. A prospective microbiologic surveillance program to detect and prevent the transfusion of bacterially contaminated platelets. Transfusion 1993; 33: 902-909 





CrossrefPubMedGoogle Scholar





	
[bookmark: R051310-185]185 Kettner SC, Gonano C, Seebach F et al. Endogenous heparin-like substances significantly impair coagulation in patients undergoing orthotopic liver transplantation. Anesth Analg 1998; 86: 691-695 





PubMedGoogle Scholar





	
[bookmark: R051310-186]186 Lier H, Vorweg M, Hanke A, Gorlinger K. Thromboelastometry guided therapy of severe bleeding. Essener Runde algorithm. Hamostaseologie 2013; 33: 51-61 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R051310-187]187 Jambor C, Heindl B, Spannagl M et al. Hämostaseologisches Management beim Polytrauma - Stellenwert der patientennahen diagnostischen Methoden. Anaäthesiol Intensivmed Notfallmed Schmerzther 2009; 44 





PubMedGoogle Scholar





	
[bookmark: R051310-188]188 Gerlach R, Krause M, Seifert V, Goerlinger K. Hemostatic and hemorrhagic problems in neurosurgical patients. Acta Neurochir (Wien) discussion 2009; 151 





PubMedGoogle Scholar





	
[bookmark: R051310-189]189 Waydhas C, Gorlinger K. Gerinnungsmanagement beim Polytrauma. Unfallchirurg 2009; 112: 942-950 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Literature











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.215.186.75
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  