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Trauma care—don’t delay

with TXA

Tranexamic acid can significantly reduce the risk of
death due to bleeding if it is administered early on in

trauma treatment.

PRACTICE CHANGER

Ensure that patients who incur serious trau-
ma receive tranexamic acid (TXA) within
3 hours of the injury.!

STRENGTH OF RECOMMENDATION
B: An analysis of a large randomized
controlled trial (RCT).

CRASH-2 collaborators; Roberts I, Shakur H, Afolabi A, et al. The im-
portance of early treatment with tranexamic acid in bleeding trauma
patients: an exploratory analysis of the CRASH-2 randomised con-
trolled trial. Lancet. 2011;377:1096-1101.

[ILLUSTRATIVE CASE |

You are working in the emergency depart-
ment (ED) of a rural hospital when a 26-year-
old man is brought in with multiple injuries
sustained in a high-speed collision and motor
vehicle rollover. The nearest trauma center is
more than an hour away. Should you admin-
ister TXA to the patient before transferring
him?

rauma is a leading cause of death

I among those younger than 40 years,

and in 30% of such fatalities, hemor-

rhage is the cause.? Tranexamic acid (TXA)

minimizes blood loss by inhibiting lysine bind-

ing sites on plasminogen, thereby preventing

the conversion of plasminogen to plasmin. This

inhibits fibrinolysis and reduces clot break-
down, resulting in a reduction in bleeding.?

TXA has a proven track record

TXA is not new. It has been used to minimize
blood loss associated with surgery for de-
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cades.! A retrospective cohort study involving
recent military engagements in Afghanistan
showed a reduction in both coagulopathy and
mortality in trauma patients who were given
TXA.5 The CRASH-2 randomized controlled
trial (RCT)), initially published in 2010° and fur-
ther analyzed in the study detailed below,' was
the first extensive multicenter trial to evaluate
the use of TXA in civilian trauma care.

[STUDY SUMMARY|

TXA saves lives—

within a 3-hour window

CRASH-2 studied the early administration of
TXA in adult trauma patients in 274 hospitals
in 40 countries.'® Patients (N=20,211) were en-
rolled if the treating physician judged them to
have or be at risk for significant hemorrhage
and were randomized to either TXA or pla-
cebo, administered in identical-looking packs.
Within 8 hours of injury, participants received
a 1-g intravenous (IV) loading dose of either
TXA or placebo over 10 minutes; a 1-g infusion
over 8 hours followed. Patients and study staff
were blinded to the treatment groups.

The primary outcome was overall mor-
tality in the 4 weeks after injury. Secondary
outcomes included vascular occlusive events
(myocardial infarction, stroke, pulmonary
embolism, and deep venous thrombosis),
major surgical intervention, quantity of
blood transfusion (if any), and cause of death
(bleeding, vascular occlusion, multi-organ
failure, head injury, or other cause). In this
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TXA is included
in US Army
trauma
protocols, but
has yet to be
added to the
American College
of Surgeons’
Advanced
Trauma Life
Support manual.
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analysis, the researchers considered the ef-
fect of TXA on mortality based on time to
administration of treatment after injury, se-
verity of blood loss as assessed by systolic
blood pressure, Glasgow coma scale score,
and type of injury. All analyses were intention
to treat, and follow-up was 99.6%.

TXA reduced all-cause mortality in
the first month after trauma (relative risk
[RR]=0.91; 95% confidence interval [CI],
0.85-0.97; P=.0035; number needed to treat
[NNT]=68). There were 3076 deaths from all
causes in both groups, 35% of which were
the result of bleeding. Among patients who
received TXA, the overall risk of death due
to bleeding was 4.9%, vs 5.4% in the placebo
group (RR=0.85; 95% CI, 0.76-0.96; P=.0077;
NNT=119).

After 3 hours, TXA may do more harm
than good

For those treated with TXA within the first
hour of injury, the risk of death due to
bleeding was 5.3%, vs 7.7% for the placebo
group (RR=0.68; 95% CI, 0.57-0.82; P<.0001;
NNT=41). Giving TXA between one and
3 hours of injury also reduced the risk of death
due to bleeding, to 4.8% vs 6.1% for the pla-
cebo group (RR=0.79; 95% CI, 0.64-0.97; P=.03;
NNT=77).

TXA administered more than 3 hours
after injury, however, appeared to increase
the risk of death due to bleeding, to 4.4%
compared with 3.1% for the placebo group
(RR=1.44; 95% CI, 1.12-1.84; P=.004; number
needed to harm=77). The researchers found
no evidence that TXA’s effect on death due to
bleeding varied on the basis of systolic pres-
sure, Glasgow coma score, or type of injury.

The rate of occlusive vascular events over
the 4-week study period was similar in both
groups (RR=0.84; 95% CI, 0.68-1.02; P=.08).
Of note, the rate of myocardial infarction was
reduced by TXA (RR=0.64; 95% CI, 0.42-0.97;
P=.035; NNT=504).

WHAT’'S NEW

Greater emphasis on TXA timing

Current practice for the treatment of traumat-
ic hemorrhage includes fluid resuscitation
and the administration of blood products.

This analysis of the CRASH-2 refines our
understanding of TXA, revealing that the
earlier it is given after injury, the better the
outcome. A 2011 Cochrane review found
only one other small RCT (N=240), which
had findings consistent with the CRASH-2
results.”

TXA is easy to administer and to store
and does not require refrigeration or recon-
stitution prior to administration. TXA has
been included in both the US and British
Army trauma protocols.? In addition, TXA is
used by National Health Service ambulan-
ces in the United Kingdom, and given to all
adults and teenagers who incur major trau-
matic injury.?

CAVEATS

Potential for thromboembolic events,
need for high time sensitivity

Because the enrollment criteria for the study
were based entirely on clinical findings, there
may have been some participants who were
not actively bleeding. However, this would
have been true for both the treatment and
placebo groups and, if anything, would have
diluted the effects of TXA.

There was no increase in vaso-
occlusive events in the CRASH-2 study. How-
ever, some studies of TXA have found an in-
crease in instances of pulmonary embolism,
deep vein thrombosis, and ureteral obstruc-
tion in patients with genitourinary bleeding.?

This analysis showed that early adminis-
tration of TXA is the key to its success—and
highlighted the importance of avoiding giving
it more than 3 hours after traumatic injury.
Although most of the 40 countries in which
the CRASH-2 study was conducted have less
well developed trauma systems than those in
the United States, a subgroup analysis of pa-
tients in Europe, North America, and Austra-
lia (n=1960) still showed a mortality benefit
(RR=0.63; 95% CI, 0.42-0.94).°

‘CHALLENGES TO IMPLEMENTATION ‘

Bringing TXA into the mainstream

The acceptance of TXA in trauma care guide-
lines may be one of the biggest barriers to its
use. Currently, the American College of Sur-
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geons does not include the use of TXA in its
Advanced Trauma Life Support manual.®
Given the short time window for its ben-
efit, TXA may be most appropriate in the pre-
hospital setting. However, there are no studies
of its use in this setting. Lack of knowledge
and access are also barriers in the emergency
setting, as many ED clinicians, particularly
in rural settings, may not yet have access to
TXA. Physicians in the United Kingdom have
tried a variety of methods, including the
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unorthodox use of comic books targeted to
health care providers,' in an effort to get the
word out. JFP
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