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Stop that bleeding!!!! 





Transfusion strategy 

Massive        Non-Massive 

Haemorrhage        Haemorrhage 

 



Massive transfusion - pathophysiology 

Â Coagulopathy related to Trauma/Shock - Acute Traumatic Coagulopathy 
 

Â Coagulopathy secondary to dilution with crystalloids and colloids 
 

Â Coagulopathy secondary to haemotherapy 
 

Â Consumption coagulopathy secondary to trauma, shock, DIC 

Â Coagulopathy due to hypothermia and metabolic acidosis   
     

 

    Micro Vascular Bleeding (MVB) 

                Hardy J-F et al. Can J Anesth 2004 

    Brohi K et al. Curr Opinion of Crit Care. 2007 



Haemodilution: crystalloids vs. colloids 

Zaar et al. Br J Anaesth 2009 
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Resuscitation

Phase 1, 7 mL kg
-1

Phase 2, 33 mL kg
-1

Phase 3, as blood loss

À indicates death



Kheribaldi et al. J Trauma 2008 

  Coagulopathy - colloids 

Synthetic colloids has NO place in massive bleeders 





Be restrictive with crystalloids ï go lowé 



  
Haemodilution and blood products 

 

1 unit of òwholeò blood (500 ml) encompass 

 
Å 150-200 ml of anticoagulant - dilution 

 

Å Haematocrit approximately 29%  (Normal 35-45%) 

 

Å Coagulation factors approximately 60% (Normal 85-110%) 

 

Å Platelet count 80 x 109/L (150-400 x 109/L) 

 

Å In addition to crystalloids, colloids and i.v. medicine 

Como et al. Transfusion 2004 

Blood transfusions dilute and anticoagulate 



Erber WN. Transfus Apher Sci. 2002.                                                                                                                     

 Resuscitation ï Current Guidelines 



The òpackage solutionò - Transfusion packages 

Â 2004: Introduction at Rigshospitalet for massive bleedings 
 

Â Stored thawed AB RhD negative plasma immediately available for 

transfusion. 
 

Â Acute Transfusion Package (ATP) 

   5 RBC, 5 FFP; 2 Platelet Concentrates 

       (ratio ~ 1 : 1 : 1) 
 

Â Results in 

Â Haematocrit ~ 30% 

Â Coagulation factor concentration >30% 

Â Platelet count of 80 109/L 

Â Normal TEG® 

 

Â The packages are to be used until haemostasis 
Johansson, Stensballe et al. Transfusion 2007 



Blood Bank Services ï Capital of CPH 

Services since 2004 
Â Live monitoring 

Â RBC > 10: Need for FFP ? 

Â RBC + FFP > 20: Need for platelets ? 

Â Thrombelastograph (TEG®) 

Â TEG Specialist Guidance ï 24/7/365 
 

New òproductsò since 2004 
Â Cryoprecipitate 

Â Thawed FFP 

Â Acute Transfusion Package 

  (5 RBC; 5 FFP, 2 PC) 

Â NovoSeven-package 

Â Fibrinogen 

Â PCC 

Â DDAVP 

Â XIII 



 What FFP:RBC ratioé? 

Borgman et al. J Trauma 2007 

Â Cinat et al. (1999) reported the FFP:RBC 

ratio 

 Non-survivors 1:2.5 

 Survivors 1:1.8 

 

Â Maegele et al. (2007) found 

 Low FFP:RBC ratio ~ mortality 45 % 

 Medium FFP:RBC (1:1,4) ~ mortality 35 %  

 High FFP:RBC (1:1) ~ mortality 24% 

 

Â Johansson and Stensballe (2009) found 

 Non-survivors FFP:RBC ratio 1:1.6 

 Survivors FFP:RBC ratio of 1:1.2 



  Plateletsé? 

Platelets are crucial for intact  

haemostasis 

1. Participate in clot building 

2. Thrombin burst occurs on 

 the activated platelet 



Holcomb et al. Annals Surg. 2008 

FFPH & PLTH 

FFPL& PLTH 

 

 

 

FFPH & PLTL 

FFPL & PLTL 
 



Johansson and Stensballe. Vox sang. 2009 

Aim for ratio 1:1:1 (5:5:2) 



Why is the patient still bleeding? 

Surgical? 

Consumption? 

Thrombocytopenia? 
Hyperfibrinolysis? 

DIC? 

Hypofibrinogenemia? 

Anticoagulated? 

Dilution? 

Thrombocytopathy? 


