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What Are the Optimal Dose of Administration and Time of
Drainage for Topical Tranexamic Acid in Patients
Undergoing Cardiac Surgery?
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Despite technological advances in cardiac surgery,
bleeding and blood transfusion during cardiac oper-
ations are still among the most important challenges
facing cardiac surgeons. In recent years, the use of
antifibrinolytic agents such as tranexamic acid (TXA)
in patients undergoing cardiac surgery has been re-
markably effective in reducing blood loss and the
need for blood transfusions. TXA, in an intravenous
form, has a class IA recommendation for preventing
blood loss and decreasing the need for blood trans-
fusion and reexploration. However, the associated
postoperative complications have limited its applic-
ability [1].

To reduce postoperative complications such as
seizure, thromboembolism, and early graft occlusion,
many cardiac surgeons use the topical form of TXA
instead of the systemic intravenous form, or they use
a combination of these two forms. However, the opti-
mal dose, time of administration, and time of drain-
age required to reduce blood loss and the need of
blood transfusion, as well as avoid postoperative
complications, have yet to be determined.

There is considerable diversity among published
studies regarding the dose, time of topical TXA ad-
ministration, and drainage time, as the basis of the
dosage used in those studies is unknown. For exam-
ple, Nouraei et al. diluted 2 g of TXA in 500 mL of
saline at 37°C and poured it into the pericardial
cavity. The solution was removed 5 minutes before
the sternotomy closure. According to Nouraei et al.

[2], topical TXA, in addition to significantly reducing
blood loss and the frequency of blood transfusions,
did not cause any complications such as mortality,
myocardial infarction, cerebrovascular accident, seiz-
ure, reexploration, or renal failure in patients under-
going cardiac surgery. Patel et al. [3] administered
20 mg/kg of TXA intravenously after sternotomy, as
well as another 50 mg/kg of TXA in 20 mL of saline
intrapericardially before sternal closure, and let it re-
main for 20 minutes before drainage. They reported
that simultaneously using intravenous and topical
TXA reduced blood loss and the frequency of trans-
fusions [3]. Taksaudom et al. [4] dissolved 1 g of
TXA in 100 mL of normal saline and administered it
intrapericardially during sternal closure in patients
undergoing on-pump cardiac surgery. They reported
no significant difference in postoperative bleeding or
the frequency of blood transfusions between the pa-
tients who received TXA and those who did not [4].
Kimenai et al. [5] administered 2 g of TXA intra-
venously before making the sternal incision and 2 g
of TXA diluted in 200 mL of saline intrapericardially
before sternal closure, as well as 2 g of TXA after
surgery. They found no difference in postoperative
blood loss depending on whether TXA was ad-
ministered [5]. Ali Shah et al. [6] poured a solution
of 2.5 g of TXA in 250 mL of normal saline into the
pericardial cavity before sternal closure and found a
significant decrease in mean volume of postoperative
bleeding. Table 1 summarizes the various dosages
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Table 1. Various reported dosages of tranexamic acid, drainage times, and outcomes

Author [reference] (year) Dosage Outcomes

Nouraei et al. [2] (2013) 2 g in 500 mL of saline

Drainage time

5 min before sternal closure Reduction in blood loss and frequency of

transfusions

Patel et al. [3] (2017) 50 mg/kg in 20 mL of 20 min before sternal closure Reduction in blood loss and frequency of

saline

Taksaudom et al. [4] 1 g in 100 mL of saline

Kimenai et al. [5] (2016) 2 g in 200 mL of saline

Ali Shah et al. [6] (2016) 2.5 g in 250 mL of
saline

Before sternal closure until the patient
(2017) was moved to the intensive care unit®

1 min before sternal closure

Before sternal closure®

transfusions

No significant difference in
postoperative bleeding or frequency of
blood transfusions

No difference in postoperative bleeding
or frequency of blood transfusions

Significant decrease in mean volume of
postoperative bleeding

)

IThe exact time of drainage of topical tranexamic acid was not reported.

and outcomes of TXA use in these and other studies.

As shown above, studies have reported various
TXA doses with heterogeneous results. There is much
debate in the literature regarding the clinical efficacy
of lower doses of TXA, due to the absence of evi-
dence that it improves patient safety at doses of less
than 50 mg/kg in terms of reducing the rates of
blood transfusion or surgical reexploration [7].

Regarding the positive outcomes of topical TXA in
reducing blood loss and the need for blood trans-
fusions in patients undergoing cardiac surgery, fur-
ther well-designed controlled trials should be con-
ducted to determine the optimal dose and time of
administration as well as the time of drainage from
the mediastinum cavity. It would also be important
for future clinical trials involving topical TXA in car-
diac surgery to determine the basis for the dosage
calculation and the time of drainage. Since the cur-
rent literature does not adequately discuss the safety
and side effects of topical TXA, further large, pro-
spective, blinded studies are warranted to establish
the safety of various doses of TXA in patient under-
going cardiac surgery. Therefore, future studies
should consider the pharmaceutics and pharmacoki-
netics of TXA in order to appropriately adjust the in-
trapericardial dosage. In addition, there is a critical
need for a thorough literature review to be con-
ducted to synthesize the results of all the pertinent
studies.
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