
Med Clin North Am. 2018;36(1):85-106. doi:10.1016/
j.emc.2017.08.009

13. Shackelford SA, Del Junco DJ, Powell-Dunford
N, et al. Association of prehospital blood product
transfusion during medical evacuation of combat
casualties in Afghanistan with acute and 30-day
survival. JAMA. 2017;318(16):1581-1591. doi:10.1001/
jama.2017.15097

14. Sperry JL, Guyette FX, Brown JB, et al; PAMPer
Study Group. Prehospital plasma during air medical
transport in trauma patients at risk for hemorrhagic
shock. N Engl J Med. 2018;379(4):315-326. doi:10.
1056/NEJMoa1802345

15. Napolitano LM. Prehospital tranexamic acid:
what is the current evidence? Trauma Surg Acute
Care Open. 2017;2(1):e000056. doi:10.1136/tsaco-
2016-000056

16. Boudreau RM, Deshpande KK, Day GM, et al.
Prehospital tranexamic acid administration during
aeromedical transport after injury. J Surg Res. 2019;
233:132-138. doi:10.1016/j.jss.2018.07.074

17. Fisher AD, Carius BM, April MD, Naylor JF,
Maddry JK, Schauer SG. An analysis of adherence to
tactical combat casualty care guidelines for the
administration of tranexamic acid. J Emerg Med.
2019;57(5):646-652. doi:10.1016/j.jemermed.2019.
08.027

18. Myers SP, Kutcher ME, Rosengart MR, et al.
Tranexamic acid administration is associated with
an increased risk of posttraumatic venous
thromboembolism. J Trauma Acute Care Surg.
2019;86(1):20-27. doi:10.1097/TA.
0000000000002061

19. Valle EJ, Allen CJ, Van Haren RM, et al. Do all
trauma patients benefit from tranexamic acid?
J Trauma Acute Care Surg. 2014;76(6):1373-1378.
doi:10.1097/TA.0000000000000242

20. Brown JB, Neal MD, Guyette FX, et al. Design
of the Study of Tranexamic Acid during Air Medical
Prehospital Transport (STAAMP) trial: addressing
the knowledge gaps. Prehosp Emerg Care. 2015;19
(1):79-86. doi:10.3109/10903127.2014.936635

21. US Department of Health and Human Services;
US Food and Drug Administration. Guidance for
institutional review boards clinical investigators and
sponsors: exception from informed consent
requirements for emergency research. 2013.
Accessed December 21, 2017. https://www.fda.gov/
downloads/RegulatoryInformation/Guidances/
UCM249673.pdf

22. CRASH-2 Trial collaborators, Roberts I, Shakur
H, et al. The importance of early treatment with
tranexamic acid in bleeding trauma patients: an
exploratory analysis of the CRASH-2 randomised
controlled trial. Lancet. 2011;377(9771):1096-1101,
e1091-e1092.

23. Gonzalez EA, Moore FA, Holcomb JB, et al.
Fresh frozen plasma should be given earlier to
patients requiring massive transfusion. J Trauma.
2007;62(1):112-119. doi:10.1097/01.ta.0000250497.
08101.8b

24. Fox EE, Holcomb JB, Wade CE, Bulger EM,
Tilley BC; PROPPR Study Group. Earlier endpoints
are required for hemorrhagic shock trials among
severely injured patients. Shock. 2017;47(5):567-573.
doi:10.1097/SHK.0000000000000788

25. Huebner BR, Dorlac WC, Cribari C. Tranexamic
acid use in prehospital uncontrolled hemorrhage.
Wilderness Environ Med. 2017;28(2S):S50-S60.
doi:10.1016/j.wem.2016.12.006

26. Napolitano LM, Cohen MJ, Cotton BA,
Schreiber MA, Moore EE. Tranexamic acid in
trauma: how should we use it? J Trauma Acute Care
Surg. 2013;74(6):1575-1586. doi:10.1097/TA.
0b013e318292cc54

27. Pusateri AE, Weiskopf RB, Bebarta V, et al; US
DoD Hemorrhage and Resuscitation Research and
Development Steering Committee. Tranexamic acid
and trauma: current status and knowledge gaps
with recommended research priorities. Shock.
2013;39(2):121-126. doi:10.1097/SHK.
0b013e318280409a

28. ClinicalTrials.gov. Prehospital Tranexamic Acid
Use for Traumatic Brain Injury (TXA).
NCT01990768. Accessed February 10, 2020.
https://clinicaltrials.gov/ct2/show/results/
NCT01990768

29. Johnston LR, Rodriguez CJ, Elster EA, Bradley
MJ. Evaluation of military use of tranexamic acid
and associated thromboembolic events. JAMA Surg.
2018;153(2):169-175. doi:10.1001/jamasurg.2017.3821

30. Moore HB, Moore EE, Huebner BR, et al.
Tranexamic acid is associated with increased
mortality in patients with physiological fibrinolysis.
J Surg Res. 2017;220:438-443. doi:10.1016/j.jss.
2017.04.028

Invited Commentary

Prehospital Tranexamic Acid
STAAMP of Approval or Return to Sender?
Ryan P. Dumas, MD; Matthew J. Martin, MD

Controversy is only dreaded by the advocates of error.
Benjamin Rush1

For trauma patients and practitioners alike, the race against time
starts the moment after injury. Although prehospital proce-
dures may delay definitive hospital care, evidence that prehos-
pital transfusion saves lives is increasing. In addition to blood

products, tranexamic acid has
become another tool in the ar-
mamentarium. There is in-

creasing level 1 evidence that supports the use of tranexamic acid
in the hospital setting2,3 and widespread current use on the
battlefield.4,5 In the prehospital environment, however, the pic-
ture is less clear. Although prehospital tranexamic acid use would
seem to be advantageous given the increased benefits associ-
ated with earlier administration, its use in this setting remains
controversial because of concerns about proper patient selec-
tion, dosing, and adverse effects.6 Despite the lack of high-
quality evidence, recent national guidelines endorsed by the
American College of Surgeons Committee on Trauma recom-
mend prehospital tranexamic acid administration in selected
patients.7 In this issue, Guyette et al8 report the results of the

Study of Tranexamic Acid During Air and Ground Medical Pre-
hospital Transport (STAAMP) trial, a robust and high-quality ran-
domized clinical trial that will greatly help to inform this area
but that will also undoubtedly generate significant controversy
and debate in parsing the results.

In interpreting the STAAMP trial, it is crucial to look at not
only the results, effect sizes, and probabilities but also the de-
gree of agreement and consistency with the existing tranex-
amic acid literature. The primary finding of no reduction in 30-
day mortality for the entire sample is not surprising, given the
known small size of the mortality benefit from the larger
CRASH-2 (Clinical Randomisation of an Antifibrinolytic in Sig-
nificant Haemorrhage) trial3 and the smaller sample size of this
study. More intriguing are the findings of a mortality benefit
among subgroups with severe shock who received earlier ad-
ministration (within 1 hour) and suggestive trends among those
receiving transfusion or massive transfusion. All these find-
ings are also consistent with results in previous trials of which
patient populations are likely to benefit from tranexamic acid.
Most intriguing, in our opinion, is the clear benefit demon-
strated in the repeat bolus arm (2-g total bolus and 1-g infu-
sion) vs standard dosing. Although higher dosing was not stud-
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ied in the CRASH trials, this finding is consistent with a recently
completed US randomized clinical trial of prehospital tranex-
amic acid administration in patients with traumatic brain in-
jury that found a benefit with a 2-g bolus dose vs the stan-
dard 1-g bolus approach.9 Of note, a simplified 2-g prehospital
bolus protocol has also now been adopted by the Committee
on Tactical Combat Casualty Care for battlefield use. Whether
the higher tranexamic acid dose provides a more consistent
effect and outcome benefit remains to be seen, but having a
simpler single 2-g bolus is certainly more attractive and prac-
tical for the prehospital setting. In addition, although critics
of tranexamic acid consistently cite concerns of thrombotic and
other complications, this study again confirms the highly con-
sistent finding in prospective tranexamic acid trials of no in-
crease in thrombotic or other adverse events in the tranex-
amic acid arms.

Limitations of this study must of course be considered,
including the sample size and relatively smaller numbers of
deaths involved in the subgroup analyses. Only one-third of
patients had bleeding that required transfusion, although
again there is some evidence of possible tranexamic acid
benefit unrelated to bleeding or its antifibrinolytic effect.
The role and contribution of the tranexamic acid bolus vs
continuous infusion are also unclear, and whether the infu-
sion can be omitted in favor of simple bolus dosing needs
further study. However, for the present, we believe this
study provides strong support in favor of establishing pre-
hospital tranexamic acid administration protocols. Similar
to the recent Committee on Tactical Combat Casualty Care
guidelines, we would favor a simplified 2-g bolus approach
delivered as early as possible in the prehospital phase of
care. Now let the debates begin!
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