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EDITORIAL

Tranexamic acid --- choosing the best dose
Ácido tranexâmico --- a escolha da melhor dose

Tranexamic acid was initially described in the Keio Journal of Medicine in September 1962 by a Japanese research
couple,1 and has been used for decades to prevent and treat
a variety of hemorrhagic incidents. Initially marketed and
widely used in bleedings after tooth extractions, tranexamic acid has proved itself safe and cost-effective, even
in critical scenarios associated with surgeries, trauma and
obstetrics.2,3 The important reduction in mortality with
early use in trauma patients and women with post-partum
bleeding, observed in the two major clinical trials CRASH2 and WOMAN,4,5 contributed decisively to the deﬁnition of
medical management and recommendations in these populations. In the past 15 years, countless clinical trials in
several surgical scenarios have been published. Many other
records of ongoing or planned studies can be identiﬁed on
speciﬁc sites, such as clinicaltrials.com.
The potent in vitro inhibiting effect of tranexamic acid
in activating plasmin in the human plasma was shown in
the original publication by Shosuke and Utako Okamato,1
who observed action in this system at least ten times higher
than epsilon-aminocaproic acid, the drug used at that time.
Both drugs act as synthetic analogues of lysine and inhibit
ﬁbrinolysis, shifting ﬁbrin from binding sites that depend
on this amino acid present in the plasmin and plasminogen
molecule.6
In addition to the expected effect on maintenance of
clot stability, such drugs can present other beneﬁts associated with the inhibition of the ﬁbrinolytic pathway, given
its components also act as pro-inﬂammatory agents. Both
plasmin and plasminogen have proteolytic activity with activation of metalloproteases of extracellular matrix and act as
monocyte activators with increased production of cytokins.6
Major orthopedic surgeries that include spine instrumentation and hip and knee arthroplasty, in turn, are procedures
with potentially major blood loss, and several strategies are
usually implemented to mitigate this risk, including use of
tranexamic acid.7 Similarly to other scenarios, the beneﬁt in
reducing perioperative bleeding has been well established;

however, an ample heterogeneity of administration regimens, with different tranexamic acid doses, can be observed
among the different clinical trials that approach the topic.7
Despite the documented effectiveness of antiﬁbrinolytics, the hypothetical increase in risk of ischemic
and thromboembolic events, particularly among patients
submitted to orthopedic surgery, remains a groundless
perception among some professionals. Tranexamic acid is
generally well tolerated, and most adverse reactions are
considered mild or moderate.8 Severe events are rare in
the clinical trials published, and literature reviews show
safety of tranexamic acid in several surgical procedures,
including orthopedics.9 Still, high doses of tranexamic acid
can trigger neurological symptoms such as myoclonia, visual
disorders, changes in mental status and seizures.
In the present issue of the Brazilian Journal of Anesthesiology, two groups of researchers sought answers for the best
dose of tranexamic acid in orthopedic procedures. In the
article by Saravanan et al.,10 the authors showed that using
an initial low dose bolus of the drug (10 mg.kg−1 ) followed by
continuous intravenous infusion of 1 mg.kg−1 . h−1 was more
effective in reducing bleeding in spine surgery, femur fracture ﬁxation and total hip replacement than placebo, single
doses and even high dose regimens. Souza Neto et al.11
showed there was no difference in total knee replacement
postoperative blood loss when using 1 or 2 grams of intraarticular tranexamic acid at the end of the surgery.
Equal to trauma and obstetrics, standardization of
tranexamic acid regimens in surgical procedures that
best respond to the goal of reducing bleeding is anticipated. Unnecessarily high doses not only increase risk of
complications and adverse effects associated with the drug
but increase hospital costs. Certainly, more studies will be
required to deﬁne the best dose. Efforts toward that end,
as the one employed by the authors of the studies included
in this issue of the journal, will contribute to perioperative
care improvement.

https://doi.org/10.1016/j.bjane.2020.07.002
© 2020 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

310

Conﬂicts of interest
The author declares no conﬂicts of interest.

References
1. Okamoto S, Okamoto U. Amino-Methyl-Cyclohexane-Carboxylic
Acid: AMCHA. A new potent inhibitor of the ﬁbrinolysis. Keio J
Med. 1962;11:105---15.
2. Guerriero C, Cairns J, Perel P, et al. Cost-effectiveness analysis of administering tranexamic acid to bleeding trauma
patients using evidence from the CRASH-2 trial. PLoS One.
2011;6:e18987.
3. Sudhof LS, Shainker AS, Einerson BD. Tranexamic acid in the
routine treatment of postpartum hemorrhage in the United
States: A cost-effectiveness analysis. Am J Obstet Gynecol.
2019;221:275.
4. CRASH-2 Trial Collaborators. Effects of tranexamic acid on
death, vascular occlusive events, and blood transfusion in
trauma patients with signiﬁcant haemorrhage (CRASH-2): a randomized, placebo-controlled trial. Lancet. 2010;376:23---32.
5. WOMAN Trial Collaborators. Effects of early tranexamic acid
administration on mortality, hysterectomy, and other morbidities in women with post-partum haemorrhage (WOMAN):
an international, randomised, double-blind, placebo-controlled
trial. Lancet. 2017;389:2105---16.
6. Levy KH, Koster A, Quinones QJ, et al. Antiﬁbrinolytic
therapy and perioperative considerations. Anesthesiology.
2018;128:657---70.

EDITORIAL
7. Huang F, Wu D, Ma G, et al. The use of tranexamic acid to
reduce blood loss and transfusion in major orthopaedic surgery:
a metaanalysis. J Surg Res. 2014;186:318---27.
8. Franchini M, Mengoli C, Marietta M, et al. Safety of intravenous
tranexamic acid in patients undergoing major orthopaedic
surgery: a meta-analysis of randomized controlled trials. Blood
Transfus. 2018;16:36---43.
9. McCormack P. Tranexamis acid. Drugs. 2012;72:585---617.
10. Saravanan R, Venkatraman R, Karthik K, Pushparani A. Efﬁcacy of different doses and timing of tranexamic acid in major
orthopedic surgeries: a randomized trial. Rev Bras Anestesiol.
2020;70:311-7.
11. Souza Neto E, Usandizaga G. Comparison of two doses of intraarticular tranexamic acid on postoperative bleeding in total
knee arthroplasty: a randomized clinical trial. Rev Bras Anestesiol. 2020;70:318-24.
a,b,∗,1
Rodrigo Leal Alves
Universidade Federal da Bahia, Salvador, BA, Brazil
b
Hospital São Rafael, Centro de Ensino e Treinamento,
Salvador, BA, Brasil
a

∗

Corresponding author.
E-mail: rlalves@ufba.br
1
Associate-Editor of the Brazilian Journal of
Anesthesiology.
24 June 2020

