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Disclaimer

The views, opinions and/or findings contained in this presentation are those of the 

author and do not necessarily reflect the views of the Department of Defense and 

should not be construed as an official DoW/Army position, policy or decision unless so 

designated by other documentation.  No official endorsement should be made.  

Reference herein to any specific commercial products, process, or service by trade 

name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply 

its endorsement, recommendation, or favoring by the U.S. Government.

Research was conducted in compliance with Animal Welfare Act, the implementing 

Animal Welfare regulations, and the principles of the Guide for the Care and Use of 

Laboratory Animals. The Institutional Animal Care and Use Committee approved all 

research conducted in this study. The facility where this research was conducted is 

fully accredited by the AAALAC International.
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Purpose: Tranexamic acid dose optimization

• Background

• Objective

• Study Design

• Results
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Background

Hemorrhage remains the leading cause of preventable death in military 

casualties. New approaches are needed that can extend pre-hospital 

survival time and reduce mortality due to shock.

24%

Pre-MTF Death Died of Wounds

Eastridge BJ, et al. J Trauma Acute Care Surg. 2012.

Hemorrhage
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Background
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Background

tPA Induced-Fibrinolysis TXA’s Antifibrinolytic Activity

Traumatized Liver Deposition of Plasminogen and Fibrin Immediately after Trauma

2hr after Trauma
2hr after Trauma 

with TXA Pretreatment

Wu X, Plos One 2017
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Background

Prophylactic use of TXA has not been established in combat casualty care, and optimal prophylactic 

dosing remains unknown.
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Objective

• Investigate a dosing range of prophylactic administration of TXA in 

healthy rats to determine the best regimens with sustained 

antifibrinolytic effect.
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Study Design

Animal Model:

• Healthy Sprague-

Dawley rats

• Anesthesia using 

Isofluorane with 100% 

oxygen

• Femoral vein and artery 

cannulization

Treatment: n = 5/group

• vehicle, 20, 50, 100, 200, or 300 
mg/kg (via IV)

Sampling: 

• baseline, 1, 2, and 4 hours after dosing

Analyses:

• Hemodynamics, Blood gas analysis

• LC/MS

• tPA Challenge Test (ROTEM-EXTEM)
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Rotational Thromboelastometry (ROTEM) 

Overview

ROTEM is a whole blood assay used 

to assess hemostatic function by 

evaluating clot formation, stability, and 

breakdown.

• Clotting Time (CT)

• Clot Forming Time (CFT)

• Maximum Clot Firmness (MCF)

• Clot Lysis Index at 30 minutes (LI30)

• Maximum Lysis (ML)

0 µg/ml 0.5 µg/ml 1 µg/ml 2 µg/ml 4 µg/ml 8 µg/ml

tPA challenge dosing:

LI30 LI60

ML

CT

CFT
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Results (Hemodynamics)

B
as

el
in

e 0 20 30 60 90 12
0

15
0

18
0

21
0

24
0

0

50

100

150

Mean Arterial Pressure

Time  (min)

m
m

H
g

Vehicle

20 mg/Kg

50 mg/Kg
100 mg/Kg

200 mg/Kg

300 mg/Kg

B
as

el
in

e 0 20 30 60 90 12
0

15
0

18
0

21
0

24
0

0

100

200

300

400

500

Heart Rate

Time (min)

H
R

 (
B

P
M

)

Vehicle

20 mg/Kg
50 mg/Kg

100 mg/Kg

200 mg/Kg

300 mg/Kg

No clinically significant hemodynamic changes were observed following TXA administration
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Results (Blood Gas Results)

• No significant dose-
dependent changes 
observed in pH, lactate, or 
base excess. 

• Blood gas parameters 
remained within normal 
physiologic range.
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Results - Plasma TXA Concentration
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Results (tPA Challenge Test)
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Results (tPA Challenge Test)
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Results (tPA Challenge Test)
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Summary/Conclusions

• TXA did not induce hypercoagulability in healthy rats. 

• Peak plasma-free TXA levels occurred at 1 hour after dosing. A 50 mg/kg dose 

of TXA provided short-term protection from tPA-induced hyperfibrinolysis, 

whereas a 200 mg/kg or higher dose sustained clot preservation for at least 4 

hours against a hyperfibrinolytic challenge. 

• Biochemistry and hemodynamic parameters showed no significant changes 

from baseline post-TXA administration, and H&E tissue staining revealed no 

significant abnormalities. 

• These findings support further studies of prophylactic TXA dosing strategies to 

mitigate trauma-induced coagulopathy and traumatic bleeding. 
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Questions

QUESTIONS?
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Stay Connected and Informed

To learn more visit us at:

https://mrdc.health.mil/
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