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SUMMARY OF CHANGES BETWEEN PROTOCOL VERSIONS 1.0 AND 2.0
ELIGIBILITY:
Although there is no change to the original eligibility criteria, for the remainder of the trial we will limit recruitment to
patients who are within 3 hours of injury.
PRIMARY OUTCOME:
The primary outcome will include only patients randomised within 3 hours of injury. The primary outcome is death in
hospital within 28 days of injury among patients randomised within 3 hours of injury (cause-specific mortality will also
be recorded).
SAMPLE SIZE
A study with 10,000 traumatic brain injury (TBI) patients randomised within 3 hours of injury would have about 90%
power (two sided alpha=1%) to detect a 15% relative reduction (from 20% to 17%) in all-cause mortality. About three
thousand patients have been recruited beyond three hours of injury already, therefore the total sample size would be
approximately 13,000 patients.
STATISTICAL ANALYSIS:
We expect tranexamic acid (TXA) to be most effective when given soon after injury, when tissue plasminogen activator
levels are highest, and less effective when given several hours after injury when the risk of thrombotic DIC may be
increased. We will examine this hypothesis by conducting a sub-group analysis of the effect of TXA according to the
time interval between injury and TXA treatment (≤1, > 1 to ≤ 3, > 3 h). The outcome measure for this subgroup analysis
will be death due to head injury.
RATIONALE FOR CHANGES: New research highlights the importance of treatment in the first few hours after injury:
Since the start of the CRASH-3 trial, new research suggests that TXA is likely to be most effective in the first few hours
after injury and less effective when given later. Trauma triggers the early release of tissue plasminogen activator (TPA),
the enzyme that converts plasminogen to the fibrinolytic enzyme plasmin, resulting in increased clot breakdown and
bleeding.1,2 TPA levels peak about 30 minutes after injury and plasmin peaks at one hour.2 By inhibiting early
fibrinolysis, TXA prevents coagulopathic bleeding.3 However, the effects appear to be short lived. Around 2 hours after
injury, plasminogen activator inhibitor (PAI-1) levels increase, reaching a peak at 3 hours.2 PAI-1 inhibits fibrinolysis
resulting in “fibrinolytic shutdown.”4 This might explain why the benefits of TXA in poly-trauma patients appear to be
limited to the first three hours.5 Because recent research shows that the coagulopathy after TBI is similar to that in
poly-trauma, a similar time dependent effect might be expected after TBI.6,7 To ensure that the CRASH-3 trial is large
enough to reliably confirm or refute an early (<3 hours) treatment benefit, the sample size has been increased from
10,000 to 13,000 patients with the aim to enrol 10,000 patients within 3 hours of injury. In addition, the primary
outcome has been amended to deaths among patients treated within 3 hours of injury. If the pathophysiological
mechanisms affected by TXA are most relevant in the early hours after injury, the effect of TXA in this early period is
the outcome of greatest importance. Nevertheless, intracranial bleeding can continue for up to 24 hours after injury
and so examination of the effects of TXA within and beyond three hours remains an important scientific objective that
will be addressed in pre-planned sub-group analyses.
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NON-SUBSTANTIAL CHANGES:
Membership of the trial Steering Committee has been updated: Dr Manjul Joshipura has left the World Health
organisation and resigned from the TSC. He will not be replaced.
Funding: The following has been added to the protocol in Section 3.11: Full funding for the main trial is provided
through a grant provided by the UK Department for International Development/Medical research Council /Wellcome
Trust through the Joint Global Health Trials Scheme in low-middle income countries and by the National Institute for
Health Research, Health Technology Assessment programme for the UK. Funding for recruitment in the European
Union and North America is provided by the LSHTM.
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