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Goals

• Discuss how traumatic events affect coagulation of patient

• Steps ED doctor can take to prevent and treat coagulopathy

• New technology and how  can help guide trauma care



Trauma

• Massive hemorrhage: 50% if 
trauma deaths

• Coagulopathy: 7x increase in 
mortality
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Coagulopathy



Acute Endogenous Coagulopathy
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Acute Traumatic Coagulopathy1

• Brohi, J Trauma, 2003

• 25% of patients arrived to ED 
COAGULOPATHIC
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Acute Traumatic Coagulopathy1

• No correlation between fluid 
and coagulopathy 
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Endothelial Glycocalyx
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Trauma and Endothelium
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Normal

Ischemia



Endothelial Breakdown
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Prevent the “Lethal Triad”
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Targeted Therapy Targeted Therapy

Targeted Therapy



Damage Control 
Resuscitation(DCR)2

• Prevent Hypothermia
• Warm the patient
• Blood products through fluid warmer

• Massive Transfusion
• Early transfusion of blood products
• Minimize IVF

• Permissive Hypotension
• Don’t ‘pop the clot’

• Administration of TXA
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DCR – Preventing Hypothermia

• Hypothermia:
• Increased heat loss

• Decreased heat generation

• ↑coagulation times

• Maintaining normothermia shown to improve survival13
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DCR - Massive Transfusion

• Military Conflict: whole blood

• Borgman, J Trauma 20073

18



PROMMTT10

• Holcomb, JAMA Surgery, 2013

• Early use of plasma/platelets -> Improved survival
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PROPPR11

• Consistent transfusion rations
• 1:1:1 vs 1:1:2

• No mortality difference
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MTP

Start within minutes

Balanced Ratio



Who Gets MTP?

• Nunez, J Trauma, 201012

• Predictors:
• Penetrating Mechanism

• SBP ≤ 90

• HR ≥ 120

• Positive FAST
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≥ 2  85% sensitive, 86% specific 



MTP at RGH
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DCR - Permissive Hypotension

• Sterns, Academic Emergency, 19954

• Resuscitated to MAPs of 40, 60, 80
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MAP 40

MAP 80



Bickell – NEJM5

• Immediate IVF
• Promoted ongoing hemorrhage

• Hydraulic disruption of thrombus

• Dilution of coagulation factors
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DCR - TXA for Trauma Patients
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DCR - TXA
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Balanced Resuscitation
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Balanced 
Resuscitation

Permissive 
Hypotension

Minimize 
Crystalloid

1:1:1 Product 
Ratio

TXA
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Thrombelastography (TEG)
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• R: Reaction Time = Thrombin 
Generation 

• α: Clot Formation Time = 
Fibrinogen

• MA: Maximum Amplitude = 
Platelets

• Ly30: Lysis at 30min = Fibrinolysis
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Fancy Glasses
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Does it Work?

• Goal-directed Hemostatic Resuscitation of Trauma-induced 
Coagulopathy5

50% reduced mortality



Primary Fibrinolysis in Trauma

• Kashuk, et al, Annals of Surg, 
20106

• Primary Fibrinolysis – 34% of 
patients who required MTP
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Hyperfibrinolysis 

• Cotton, J Trauma Acute Care  
Surg7

• Hyperfibrinolysis = ~2%

• Each 1L of crystalloid – 15% 
increased odds of 
hyperfibrinolysis
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Hyperfibrinolysis
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Fibrinolysis and Mortality
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Improved Blood Product Use

• Kashuk, Transfusion, 20119

• More efficient transfusion management?
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What Have We Learned?

• Many trauma patients ARRIVE to the ED coagulopathic

• Damage Control Resuscitation 

• Thromboelastography: bedside application for better trauma care
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