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ABSTRACT

Tranexamic acid (TXA) is being administered already in
many prehospital air and ground systems. Insufficient evi-
dence exists to support or refute the prehospital administra-
tion of TXA, and results are pending from several prehospi-
tal studies currently in progress. We have created this docu-
ment to aid agencies and systems in best practices for TXA
administration based on currently available best evidence.
This document has been endorsed by the American College
of Surgeons–Committee on Trauma, the American College of
Emergency Physicians, and the National Association of EMS
Physicians. Key words tranexamic acid; trauma; hemor-
rhage control; emergency medical services
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INTRODUCTION

Tranexamic acid (TXA) is a synthetic lysine analog that
competitively inhibits the activation of plasminogen to
plasmin. It was approved by the U.S. Food and Drug
Administration in 1986 for short-term use as an injec-
tion to reduce or prevent bleeding during tooth extrac-
tion in hemophilia patients. The oral form is approved
to treat menorrhagia. All other uses are off-label.

TXA has the potential benefit of decreasing fibrinol-
ysis in the injured, bleeding patient. The 2010 results
of the Clinical Randomization of an Antifibrinolytic in
Significant Hemorrhage (CRASH-2) trial showed a de-
crease in all-cause mortality of 1.5% and a decrease in
risk of death secondary to hemorrhage of 0.8% in pa-
tients receiving TXA.1 While CRASH-2 was the largest
randomized study to date, many are critical of the find-
ings, such as the lack of modern resuscitative practices
in many of the participating centers.2 Retrospective
studies, such as the Military Application of Tranexamic
Acid in Trauma Emergency Resuscitation (MATTERs)
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study,3 also showed a mortality benefit in patients re-
ceiving TXA but suggested an increase in thromboem-
bolic events.

A subgroup analysis of the CRASH-2 study ex-
amined the timing of administration.4 In bleeding
patients, TXA administration within 1 hour of injury
resulted in a significant reduction in mortality. This
benefit continued up to 3 hours post-injury; however,
after 3 hours, TXA administration was found to be
harmful. Some in the prehospital community have em-
braced this finding, suggesting that an early admin-
istration approach is most beneficial to the patient
and, thus, the drug is ideal for the prehospital envi-
ronment. Our organizations recognize that TXA is be-
ing administered already in many prehospital air and
ground systems. We recognize that insufficient evi-
dence exists to support or refute the prehospital ad-
ministration of TXA and are awaiting the results of
several prehospital studies currently in progress be-
fore making a recommendation regarding prehospital
use of this agent. Therefore, we have created this doc-
ument to aid agencies and systems in best practices for
TXA administration based on currently available best
evidence.

SYSTEM INTEGRATION IS PARAMOUNT

Prompt hemorrhage control and rapid transport to a
trauma center are both key to survival in the bleeding
patient. TXA administration should never delay trans-
port. Furthermore, TXA administration involves a bo-
lus dose followed by an infusion over 8 hours. Prior
to the implementation of field TXA, the EMS agency
and the receiving trauma center should jointly develop
protocols to ensure eligible patients receive the appro-
priate bolus dose in the field and infusion dose at the
hospital. A clear hand-off care report given by EMS
providers is paramount, with specific notation that the
TXA bolus has been given during transport to avoid
repeat bolus doses and to ensure that infusion is initi-
ated in a timely fashion.

ADMINISTRATION TO BLEEDING PATIENTS

Limited evidence suggests that more venous throm-
boembolic events (VTE) occur when TXA is given to
patients not requiring massive transfusion.5 This dis-
crimination can be difficult in the field where rapid
decisions must be made with minimal diagnostics or
time for evaluation. Objective measurements should
be used to guide prehospital TXA administration pro-
tocols. The focus for management of compressible,
external bleeding should be on direct pressure, tourni-
quets, hemostatic agents, and/or wound packing. Evi-
dence of injury consistent with non-compressible hem-
orrhage (e.g., penetrating thoracoabdominal trauma or
unstable pelvis fractures) along with heart rate >120

bpm and systolic blood pressure (SBP) <90 mmHg are
suggested criteria. Agencies may consider vital sign
adjustments for the geriatric population.

TRANSPORT TO A TRAUMA CENTER

Compressible bleeding should be managed with pres-
sure dressings, hemostatic agents, wound packing, or
tourniquets. Prehospital TXA should be administered
only to patients with non-compressible bleeding. Ulti-
mately, definitive surgical control at a trauma center is
essential. Patients receiving prehospital TXA should be
preferentially transported to a Level I or II trauma cen-
ter if available. If geographic or other factors preclude
direct trauma center transport, the first receiving hos-
pital should be capable of continuing the TXA infusion
and implementing hemorrhage-control procedures.

MONITORING AND QUALITY IMPROVEMENT

Given the lack of data available, our organizations
recommend that prehospital TXA administration be
monitored closely in a prehospital and/or trauma reg-
istry. Administration should be reviewed and proto-
cols constantly refined to avoid unnecessary or incom-
plete doses, inappropriate patient selection, or lack of
infusion following the initial bolus. TXA dosing, tim-
ing, blood transfusion requirements, and any adverse
events should be included in the registry. If thromboe-
lastography (TEG) is used to guide resuscitation, fibri-
nolysis as measured by percent clot lysis at 30 minutes
after reaching maximum clot strength (LY30) should be
collected in the trauma registry for future research.

CAUTION IN CASES OF KNOWN
ANTICOAGULATION

The effect of administering TXA in conjunction with
other medications used to reverse anticoagulants (e.g.
FEIBA, an anti-inhibitor coagulant complex) may lead
to more thrombotic complications. In the case of
trauma patients known to be on chronic anticoagu-
lants, medical control should be consulted prior to
TXA administration if specific protocols for this situ-
ation have not been developed.

COMMUNICATION IS KEY

Repeat bolus doses of TXA should be avoided.
Prehospital TXA administration should be clearly
communicated with the next receiving provider. Sim-
ple adjuncts, such as stickers or wristbands applied to
patients, may be used to aid in the information trans-
fer.
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PEDIATRICS

Children were excluded from the CRASH-2 Trial.1 The
best studies of TXA efficacy in children to date are in
craniofacial surgery, where there is Level I evidence
that TXA decreases transfusion requirements.6–8 An
acknowledged risk of TXA is seizures, which has been
seen mainly in the pediatric cardiac surgery popula-
tion. With the extremely limited information concern-
ing TXA use in pediatric trauma, prehospital TXA use
in pediatric patients is not currently recommended
outside of a research study.

DON’T FORGET THE BASICS

In the bleeding patient, hemorrhage control and ap-
propriate resuscitation remain the priority. Prehospital
TXA use should never supersede field bleeding con-
trol techniques, rapid transport to a trauma center, or
the administration of blood or plasma.
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