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The International View - what has changed

Changed view of the timing of coagulopathy

New understanding of coagulation

New management guidelines

New approaches to old therapies

New therapies



When does coagulopathy occur?

Traditional view
- After cooling / fluids / transfusion etc
- Coagulation not a ‘primary survey’ concern

New view
- Coagulation changes happen in the first few minutes
- Coagulopathy often established before any intervention
- Coagulopathy on hospital arrival common



When does coaguloapthy occur?

Abnormal clotting common
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Coagulation after Injury

Abnormal clotting related to death
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How does blood clot - a new view

Cascades of reactions - extrinsic and intrinsic systems
- Long-standing theory
- Good description of ‘test tube’ coagulation
- Not a good description of real life

Cell-based model
- Better description of the complex interactions
- Includes cellular as well as plasma components

Hoffman M, Monroe DM, 3rd Thromb Haemost 2001; 85: 958



Coagulation
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New Guideline

Until recently no comprehensive Guideline

ABC Trauma Group

Educational grant from Novonordisk

Critical Care, February 2007







Areas covered - ABC Trauma Website

Module I Introduction
Module II Burden of Trauma
Module III Bleeding in Trauma
Module IV Management of Bleeding and 

Coagulopathy Associated with Trauma
Module V Key Objectives at Each Step of Patient

Pathway
Module VI Case Reports



What I learnt from the process

A lot of variation in practice within Europe

Little evidence in trauma care - therapy by extrapolation
from haematology patients

Exiting possibilities for research

Local discussions with haematologists important



New uses for old therapies

Tourniquets are back (for the military)

Much earlier use of blood products

More Fresh frozen plasma / thawed plasma



New Therapies

Local haemostatic agents

Factor 7a

Antifibrinolytics

?? DDAVP



A large randomised controlled trial among
trauma patients with significant haemorrhage,
of the effects of anti-fibrinolytic treatment on

death and transfusion requirement

www.crash2.lshtm.ac.uk



Anti-fibrinolytic agents in elective
surgery

Mortality:

TXA

Aprotinin

RR (95% CI)

Anti-fibrinolytic better Anti-fibrinolytic worse

0 0.4 0.8 1.2 1.6 2.0

0.87 (0.63-1.19)

0.43 (0.15-1.18)



Anti-fibrinolytic agents in trauma

Cochrane review:
- Coats, Roberts and Shakur 2004

1 study. 77 patients randomised.

“Insufficient evidence to either support or refute a
clinically important treatment effect”



1) Antifibrinolytics reduce blood loss in
surgery - Cochrane review.

2) Surgery and trauma are similar enough for
us to think that the surgical effect might also
be true for trauma.

3) We don’t know if antifibrinolytics improve
outcomes following injury - Cochrane review.

4) We therefore need to perform a trial

Rationale for CRASH2



DOCTOR IS “REASONABLY CERTAIN”
THAT ANTI-FIBRINOLYTIC AGENTS

ARE INDICATED.

INELIGIBLE
GIVE ANTI-FIBRINOLYTIC AGENTS;

DO NOT RANDOMISE.

DOCTOR IS “REASONABLY CERTAIN”
THAT ANTI-FIBRINOLYTIC AGENTS
ARE CONTRA-INDICATED.

INELIGIBLE
DON’T GIVE ANTI-FIBRINOLYTIC AGENTS;
DO NOT RANDOMISE.

Doctor is “SUBSTANTIALLY UNCERTAIN”
as to the appropriateness of

anti-fibrinolytic agents in this patient

TELEPHONE FOR RANDOMISATION 
OR PAPER RANDOMISE

TRANEXAMIC ACID PLACEBO

Adults with trauma and significant haemorrhage or
at risk of significant haemorrhage within 8 hours of

injury

POTENTIALLY ELIGIBLE



120 mg/hr [60 ml/hr] for
about 8 hours1 gram2Maintenance

100 ml over 10  minutes1 gram2Loading

Infusion rateDose (Tranexamic Acid or placebo)AmpoulesTreatment

• fixed dose more practicable in emergency situation

• dose within range shown to inhibit fibrinolysis and
provide haemostatic benefit

Treatment



Current status - CRASH2

In progress in 40 Countries. > 250 collaborators

5000 patients randomised (need 20 000)

Your participation is invited

www.crash2.lshtm.ac.uk



Summary

 New view of when coaguloapthy occurs
- Very early effect

 New model of coagulation
- Cell based

 New Guideline - 2007

 New uses for old therapies
- Tourniquet, FFP

 New therapies


