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Effects of tranexamic acid on vasc
ular occlusive events and
perioperative resuscitation in patients with atrial fibrillation
undergoing total joint arthroplasty
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To the Editor: Tranexamic acid (TXA) has recently
become popular for use in orthopedic surgeries owing to
its efficacy in reducing blood loss, transfusion rates, and
mortality without increasing the risk of deep venous
thrombosis.[1] Although the ideal dosage and route for
TXA administration remain unclear, it has become one of
the most important parts of the perioperative blood
conservation strategy. However, it remains controversial
to prescribe TXA to patients with cardiovascular diseases,
because of prothrombotic and proconvulsant effects,
which potentially increases cardiovascular risk. Atrial
fibrillation (AF), being the most common sustained
cardiac arrhythmia, affects over 33 million individuals
worldwide and is associated with a fivefold increase in the
risk of stroke.[2] Oral anticoagulants are administered to
these patients toward preventing stroke and systemic
embolism, and anticoagulant therapy would increase the
perioperative blood loss during total joint arthroplasty.
Although a previous study demonstrated no detrimental
effect ofTXAon the risk of cardiovascular events anddeath
following total hip arthroplasty, the population investigat-
ed in that study included patients without cardiovascular
diseases, which might cover up the real incidence of
postoperative cardiovascular complication in these patients
and thereby lead to statistical bias.[1] Therefore, the
retrospective cohort study aimed to assess the effects of
perioperative TXA administration on cardiovascular
occlusive events, perioperative resuscitation in patients
with AF undergoing total joint arthroplasty.

This study was conducted using the data from the Joint
Register Database of West China Hospital of Sichuan
University. The Institutional Review Board of West China
Hospital of Sichuan University approved this study (No.
2012268). The requirement for informed consent was
waived because of the retrospective study design and
anonymized patient data were used. Details of all patients
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with AF who underwent total joint arthroplasty at our
hospital, between January 2008 and April 2019, were
collected through a prospective database and retrospec-
tively reviewed. For patients who underwent ≥2 arthro-
plasties at different periods, each surgery was included in
the present study. Operations were conducted by five
senior orthopedic surgeons who have annually performed
>500 hip and knee arthroplasties. Patients were divided
into two groups based on the TXA administration: the
TXA group and the non-TXA group. Patients in the TXA
group were treated with at least a single dose of
intravenous TXA at 10, 15, or 20 mg/kg before skin
incision. Patients in the non-TXA group did not receive
TXA treatment. The decision administering TXA or not in
individual patients was at the discretion of the senior
surgeon. Considering the different characteristics between
the hip and knee arthroplasties, we established a subgroup
analysis to examine the effects of TXA administration in
patients with primary total joint arthroplasties. Each
patient underwent routine blood examinations on post-
operative days 1 and 3 and Doppler ultrasound exami-
nations of both lower limbs at discharge as well as
whenever deep venous thrombosis was clinically suspected
during the follow-up period. Overall, 470 patients with AF
were identified from 23,947 patients who underwent total
joint arthroplasty. Among them, eight patients were lost to
follow-up due to address and phone number change and
were hence excluded from the study, 34 patients lacked the
postoperative blood tests results and were only excluded
from the blood loss calculation. Of the remaining 462
patients, there were 246 patients in the TXA group and
216 patients in the non-TXA group. All 462 patients were
followed up for at least 3 months postoperatively. The
vital outcome measured was as follows: postoperative
vascular occlusive events evaluated at 1 month and 3
months postoperatively, perioperative resuscitation, blood
loss, and transfusion rates. Continuous data were
presented as means and standard deviations. Categorical
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Table 1: Comparison of TXA administration in patients with AF undergoing total joint arthroplasty.

Parameters Non-TXA group (n = 216) TXA group (n = 246) P value

Preoperative oral anticoagulation 0.680
Warfarin 54 48
Aspirin 36 39
Clopidogrel 33 30
B-receptor blocker 90 87 0.165

Accumulated vascular occlusive event
Postoperative 30 days 6 3 0.227
Postoperative 90 days 15 12 0.345

Total blood loss (mL) 1149.6 ± 556.6 748.5 ± 338.4 <0.001
Maximum Hb change (g/L) 31.3 ± 12.0 22.8 ± 8.7 <0.001
Patients given transfusion 60 (27.8) 15 (6.1) <0.001
Patients experienced perioperative rescue 66 (30.6) 18 (7.3) <0.001
Length of hospital stay (days) 12.4 ± 4.1 9.5 ± 3.0 <0.001

Data were presented as n, n (%), or mean ± standard deviation. AF: Atrial fibrillation; Hb: Hemoglobin; TXA: Tranexamic acid.
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data were presented as frequency. Continuous variables
were compared using Student’s t-test and categorical
variables using the chi- squared test or Fisher’s exact test,
as appropriate. P� 0.05 was considered significant.
Statistical analyses were performed using SPSS

®

software
version 19.0 (IBM, Armonk, New York, USA).

No statistical significant difference was found in the
comparisons of the demographic and clinical character-
istics between the TXA and non-TXA groups in all
indexes. The distribution of diagnoses, American Society
of Anesthesiologists (ASA) classification, Charlson co-
morbidity index, and type of surgery were not statistical
significantly different between the two groups. Compar-
isons of the clinical outcomes between the TXA and non-
TXA groups are summarized in Table 1. The number of
death, myocardial infarction, or stroke were observed
during the perioperative period. Within 3 months
postoperatively, 27 vascular occlusive events occurred
including 25 cases of stroke and two sudden deaths with
unknown etiology, involving 12 patients in the TXA
group and 15 patients in the non-TXA group (P= 0.345).
No significant difference was noted in the incidence of
accumulated vascular occlusive events between the two
groups within 30 days and 90 days postoperatively. In
addition, the perioperative resuscitation rate was signifi-
cantly lower in the TXA group than in the non-TXA group
(P< 0.001). Compared with patients in the non-TXA
group, those in the TXA group had less total blood loss
(P< 0.001) and less reduction in the maximum hemoglo-
bin level (P< 0.001). The transfusion rate was signifi-
cantly lower in the TXA group than in the non-TXA group
(P< 0.001). In the subgroup analyses, no significant
differences in terms of the preoperative anticoagulant
therapy, beta-blocker use, or hemoglobin levels, hemato-
crit levels, and platelet count were observed between the
two groups in primary total joint arthroplasty. However,
the perioperative resuscitation rate and transfusion rate
were significantly lower in the TXA group than in the non-
TXA group in subgroup analyses (P< 0.001).

Total joint arthroplasty is a major orthopedic surgery with
total blood loss of>1000mLwhich is an independent risk
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factor for perioperative cardiocerebral vascular system
complication, thus a safe and effective blood conservation
scheme is urgently required for these patients, especially
for those with cardiovascular diseases because of the poor
tolerance to blood loss. AF is a common cardiac disease
and an epidemiological study revealed that the annual
incidence of AF was 5.38‰ per year in Asian populations
and that its prevalence increases with age.[3] Postoperative
AF is the most common perioperative cardiac arrhythmia
and its most detrimental effect is a consequent increased
risk of stroke, heart failure, systemic embolism, hospitali-
zation day, and mortality.[4] The present study results
showed that TXA administration indeed reduces the total
blood loss and transfusion rate. Furthermore, this study
provides the evidence that perioperative intravenous TXA
administration in patients with AF undergoing total joint
arthroplasty did not increase the incidence of vascular
occlusive events postoperatively, as found in the 3-month
postoperative follow-up period. In addition, the risk of
vascular occlusive events in the present study was similar
to the results of systematic review literature in Asian
populations, which reported an annual incidence of
ischemic stroke in patients with AF to be 3.0%.[3]

Importantly, in the present study, the postoperative
anticoagulant therapy with the half dose of low-molecu-
lar-weight heparin was initiated 6 h postoperatively rather
than the conventional 12 h. This approach is expected to
balance the risk of bleeding and thrombosis and reduce
the risk of vascular occlusive events along with TXA
administration.

Surprisingly, the present study suggested that TXA
administration could significantly reduce the perioperative
resuscitation rate. Our result proved the hypothesis that
TXA is much more urgently required in patients with
cardiovascular diseases as these patients are more
susceptible to blood loss compared with others.[5] The
effect of TXA on reducing perioperative resuscitation
rates could be attributed to the hemostatic and anti-
inflammatory mechanisms of plasminogen antagonism.
Endogenous plasminogen produced during trauma and
surgery reduces clot stability and worsens bleeding. TXA,
a competitive antagonist of the lysine binding sites on
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plasminogen, can inhibit the production of plasmin and
thereby reduce the total blood loss and minimize the need
for blood transfusion. Severe bleeding induces hypoxemia,
sympathetic nerve activity, and hemodynamic instability,
which in turn distends and remodels the atrial chambers
and activates stretch receptors, and alters diastolic
function, which are significant risk factors of AF
recurrence.[5] Furthermore, inflammation and oxidative
stress are believed to be strongly associated with AF
pathogenesis.[6] Considering that surgery is a strong
inflammatory stimulus, its consequent inflammatory
response and plasminogen activation would enhance the
vulnerability of surgical patients to atherosclerotic plaque
rupture and AF recurrence. Previous studies have
demonstrated that TXA could dramatically reduce
postoperative inflammation in patients undergoing total
joint arthroplasty, as evidenced by decreased C-reactive
protein and interleukin- 6 levels.[7]

To the best of our knowledge, this is a rare study to focus
on TXA administration in patients with AF undergoing
non-cardiac surgery. However, there exist concerns that
TXA should not be intravenously administrated to patients
with a history of thrombotic events including cardiac
disease and stent placement. Although a previous study
included 20,211 patients with trauma under a randomized,
placebo-controlled study design reported that TXA
treatment was not associated with an increased risk of
vascular occlusive events, and there was no information
regarding the history of cardiac diseases in the enrolled
patients.[8] The present study also presented several
limitations. First, the retrospective design involves an
inherent risk of bias. Second, patients were enrolled
between 2008 and 2019, during which time our concepts
of TXA treatment gradually evolved. This inevitable
drawback may cause an unknown risk of bias. Third, in
the context of limited sample size due to the relatively low
incidence of AF, it is impossible to conduct subgroup
analysis to provide insights into the effect of different
formulations of TXA administration. We cannot exclude
the possibility that the higher doses of TXAcan increase the
risk of vascular occlusive events in patients with AF
undergoing total joint arthroplasty. Nevertheless, the
present study showed that at least a single dose of
intravenous TXA administration in patients with AF did
not increase the risk of vascular occlusive events. To over-
come these limitations, a prospective,multicenter, random-
ized controlled trial of TXA is required in the future.

To conclude, among patients with AF undergoing total
joint arthroplasty, perioperative TXA intravenous admin-
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istration was associated with reduced total blood loss,
blood transfusion, and perioperative resuscitation, with-
out increasing vascular occlusive events within 3 months
postoperatively.
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