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Critical bleeding

The problem is….

Fresh or cold ?



COLD
680 mL
Hct 29%
Plt 80K
Coag factors 65% of initial concentration
500 mg Fibrinogen

WARM
450 mL
Hct: 38-50%
Plts: 150-400K 
Coags: 100%
1400 mg Fibrinogen

Armand & Hess, Transfusion Med Rev, 2003

Is the whole greater than the sum of parts? 

1:1:1













Evidence?







Muphy et al. Vox Sang and Thromb Diath Haemorrh. 1969

Hoffmeister et al. Cell. 2003







Is there any RCT on whole blood? 



RCT with n=161

Non-leuko depleted, cold stored WB

3 groups (FWB < 24 h; WB 24-48 h; BC)



Randomization

Cold stored 5 d – Leuko depleted WB





No TBI death



Ongoing whole blood RCT 



Standard of 

care?





8 min
Holcomb et al. JAMA 2015



Holcomb et al. JAMA 2015



The Copenhagen Concept



• Whole blood analysis

• Measures the viscoelsatical properties of the clot

• Multiple endpoints reflecting clot formation, strength & degradation

• Real-time (15 min.)

Viscoelastic Haemostatic Assays (VHA)
TEG®/ROTEM®



Stensballe et al. Curr Opinion of Crit Care. 2017.



Time in days

2005-2006    80 %

2002-2003     70 %

Kaplan-Meier curve, 30-day Survival
p<0.0001 (log-rank)

Johansson and Stensballe. Vox Sang. 2009

832 patients (> 10 rbc / 24h)

The Copenhagen Concept



Critical bleeding

Critical bleeding
• cWB is coming back…. But should be further RCT studied

• cWB can be modified, choose your product wisely☺

• Many new products on the way, research is needed!

• Standard of care: Ratio 1:1:1, TXA, and TEG/ROTEM Goal-directed 
care


