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Abstract

Background: Tranexamic acid (TXA) may be beneficial in the man-
agement of upper gastrointestinal bleeding (UGIB). We sought to in-
vestigate how frequently intensivists at our academic institution use 
TXA for patients with UGIB, and to investigate whether the utiliza-
tion rate of TXA differs between surgical and medical intensivists, 
and provide an updated literature review on the subject.

Methods: We performed a retrospective cohort study of patients admit-
ted for UGIB to the surgical intensive care unit (SICU) and the medical 
intensive care unit (MICU) at our academic healthcare facility (Uni-
versity of Florida Health - Shands Hospital) from January 1, 2013 to 
December 31, 2016. The patients were categorized as receiving or not 
receiving TXA. The overall utilization rate of TXA was calculated, and 
the utilization rates for the MICU and SICU were compared using a two-
sample test for equality of two proportions with continuity correction.

Results: The study cohort included a total of 1,829 patients with 
a diagnosis of UGIB. Of those, 988 were treated in the MICU and 
841 were treated in the SICU. Of the 988 patients in the MICU, six 
received TXA (0.61%), while 10 (1.19%) of the 841 patients in the 
SICU received TXA. The overall utilization rate of TXA was 0.87%. 
The odds of receiving TXA in the SICU were 1.97 times greater than 
in the MICU (odds ratio (OR): 1.97, 95% confidence interval (CI): 
0.74 - 5.2, P = 1.83).

Conclusions: Our study suggests that TXA may be underused in the 
management of UGIB, and that the utilization rate does not differ 
significantly between surgical and medical intensivists.
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Introduction

Tranexamic acid (TXA) is an antifibrinolytic agent with a 
well-established role in the management of hemorrhagic shock 
due to trauma, reducing transfusion requirements in surgeries 
necessitating cardiopulmonary bypass, orthopedic surger-
ies, and abnormal uterine bleeding [1-6]. The CRASH-2 trial 
demonstrated the utility of TXA in trauma surgery where TXA 
reduced all-cause mortality and death due to blood loss [1]. 
Moreover, TXA decreased menstrual blood loss due to abnor-
mal uterine bleeding by 45% over the course of two menstrual 
cycles [2], while the WOMAN trial demonstrated that TXA 
reduced death due to rebleeding in patients experiencing post-
partum hemorrhage [2, 6]. These indications are widely sup-
ported by evidence and when used for these applications, TXA 
has a favorable risk/benefit profile and low cost [4, 7, 8].

Recent evidence suggests TXA likely has a role in the 
management of upper gastrointestinal bleeding (UGIB) since 
it often reduces acute transfusion requirements, rebleeding, 
and the need for surgical intervention without increasing the 
risks for thrombotic events [4, 9-13].

The mortality from UGIB remains high despite improve-
ments in endoscopic therapy, underscoring the need for new 
and/or adjunctive therapies such as TXA. Specifically, mor-
tality is most closely associated with rebleeding in UGIB, a 
complication in which TXA shows promise [14]. Most data 
surround TXA in UGIB due to peptic ulcer disease, but there 
have been reports of TXA being used for the management of 
UGIB from other causes as well [15].

Unfortunately, TXA is not yet considered to be standard of 
care in the same fashion as anti-ulcer/endoscopic therapy due 
to inadequate evidence in the specific context of UGIB [16, 
17]. Of the meta-analyses completed on this topic, a definitive 
conclusion could not be reached on the usefulness of TXA in 
UGIB, largely due to the paucity of high quality studies [16, 
17]; ongoing randomized, double-blind trials are further inves-
tigating the topic, specifically investigating TXA’s effect on 
morbidity, mortality, transfusion requirements and surgical in-
tervention (HALT-IT, NCT01658124) [18]. Despite this, the 
utilization rate of TXA in UGIB is roughly 1% [19].

Although TXA is not considered standard of care, it still 
may have a role in the management of UGIB. The aim of our 
study was to examine the current rate of TXA utilization in 
patients with UGIB. Moreover, due to TXA’s more established 
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role in the trauma and surgical settings, we hypothesize that 
TXA is more frequently used by surgical intensivists than 
medical intensivists.

Methods

We performed a retrospective cohort study of patients over the 
age of 18 admitted for UGIB to either the surgical intensive 
care unit (SICU) or medical intensive care unit (MICU) at the 
University of Florida Health - Shands Hospital from January 
1, 2013 to December 31, 2016. The patients were categorized 
as receiving or not receiving TXA. The overall utilization rate 
of TXA was calculated, and the utilization rates for the MICU 
and SICU were compared using a two-sample test for equality 
of two proportions with continuity correction. This study was 
conducted under the approval of the responsible institutional 
review board (IRB).

Results

During the aforementioned dates, the study cohort included a 
total of 1,829 patients admitted to an ICU with a diagnosis of 
UGIB (Table 1). Of those, 988 were admitted to the MICU 
and 841 were admitted to the SICU. Of those admitted to the 
MICU, six (0.61%) received TXA and of those admitted to 
the SICU, 10 (1.19%) received TXA. There was a 1.96 times 
greater chance a patient in the SICU received TXA than a pa-
tient in the MICU, but this was not statistically significant (risk 
ratio (RR): 1.96, 95% confidence interval (CI): 0.715 - 5.365, 
P = 0.183). Similarly, the risk difference of 0.0058 (95% CI: 
-0.003 - 0.014) was not significantly significant (P = 0.183).

Discussion

TXA has an established role in the management of bleeding 
across a disparate set of disciplines [1-6]. The evidence for 
its use in dysfunctional uterine bleeding, cardiopulmonary 
bypass surgery, traumatic bleeding, and orthopedic surgery is 
strong, and is considered the standard of care in these settings. 
CRASH-2 established TXA as part of the standard of care in 
reducing all-cause mortality and death due to bleeding in adult 
trauma patients. Additionally, Matteson et al and Lukes et al 
established that TXA was an effective pharmacological agent 
for the management of abnormal uterine bleeding. Specifical-
ly, TXA demonstrated a reduction in average menstrual bleed-
ing of 69.6 mL, or a reduction of 40.4%.

In surgeries where cardiopulmonary bypass is necessary, 

TXA has a well-established role. Within the cardiopulmonary 
bypass circuit, both coagulation and fibrinolysis are activated, 
which predisposes patients to postoperative bleeding, some-
thing that TXA has been shown to mitigate by reducing post-
operative transfusion requirements [4, 20]. Finally, orthopedic 
surgeries frequently require a tourniquet to create a dry surgi-
cal field, which is associated with local increases in fibrinoly-
sis and post-operative bleeding [21]; TXA has been shown to 
reduce postoperative blood loss under these circumstances due 
to its antifibrinolytic properties [4].

TXA is an attractive option in the management of bleed-
ing, not only due to its hemostatic properties, but also because 
of its safety profile. Specifically, TXA does not increase the 
risk of thrombotic events despite inhibiting thrombolysis, 
making it a safe and effective therapy [4, 6-8].

In the setting of UGIB, the utility of TXA remains unclear 
despite substantial evidence that it reduces the overall trans-
fusion requirements and decreases the risk surgical interven-
tion [4, 9-13]. In a meta-analysis of seven studies, Jiang et al 
showed that TXA reduced the need for surgical intervention 
and the rate of bleeding in UGIB. These results lend verac-
ity to Sabovic et al, whose pilot study demonstrated that TXA 
reduced rebleeding and repeat endoscopic intervention; other 
randomized control trials have shown similar results [11, 12].

Our retrospective review of patients admitted to either the 
SICU or MICU for UGIB shows the utilization rate of TXA for 
UGIB to be 0.87%, which is similar to the 1% that has been 
documented in prior studies [19]. Furthermore, our data sup-
port that the utilization rate of TXA for UGIB does not differ 
between medical and surgical intensivists. To our knowledge, 
this is the first study that analyzed and compared the utilization 
rate of TXA among intensivists across disciplines.

There are enough data to support a beneficial role of TXA 
in UGIB management. At only 0.87%, which is a rate seen in 
prior studies, our hypothesis that TXA in UGIB is underutilized 
was confirmed. This underutilization is likely due to a lack of 
consensus guidelines recommending TXA for this indication 
and the lack of robust data demonstrating definitive efficacy. 
However, given the plethora of positive trials and reports, in 
conjunction with the safety and low cost of TXA, more fre-
quent use of TXA in UGIB would be appropriate. The standard 
of care continues to be anti-ulcer and endoscopic therapy, but 
if this fails, TXA should be considered as an adjunct. Despite 
it not being in any consensus guidelines, we feel TXA should 
not be outright excluded from a physician’s clinical arsenal, 
especially considering its agreeable risk/benefit profile.

One might postulate a higher utilization rate of TXA by 
surgical intensivists than medical intensivists for UGIB. Our 
data do not confirm this; however, it shows a trend of higher 
utilization rate of TXA in patients with UGIB treated by surgi-

Table 1.  Rates of TXA Use in UGIB in the SICU and MICU

Receiving TXA Not receiving TXA Total patients TXA utilization (%) P value
MICU population 6 982 988 0.61 0.183
SICU population 10 831 841 1.19
Total population 16 1,813 1,829 0.87
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cal intensivists. It is unclear why this is the case, but it may be 
due to a lack of knowledge among surgical and medical inten-
sivists about the growing evidence supporting the use of TXA 
in UGIB. Of course it could also be due to the study’s lack of 
power to find a statistical difference, because of the overall low 
utilization of TXA in the study population.

Our study has limitations worth mentioning. First, due 
to IRB constraints, we were not able to collect certain demo-
graphic information that could have potentially confounded 
our results. Second, this was a single institute retrospective 
study, which limits generalizability since our institution may 
have radically different TXA utilization rates than others in 
the US. Third, due to type of data collected we were not able 
to account for any preexisting medical comorbidities or illness 
severity (i.e., SOFA, APACHE, etc.), which may have signifi-
cantly biased our results. Finally, although our data showed no 
difference in utilization rates between the SICU and MICU, 
this could be a consequence of our study being underpowered.

Conclusion

TXA has a well-established role in improving hemostasis 
across many disciplines. The evidence supporting it use in 
UGIB, although not as robust, suggests a potential benefit. 
Few studies have investigated how frequently TXA is used in 
UGIB, and whether its use differs between surgical and medi-
cal intensivists. Our study shows that there is a low utilization 
rate of TXA in the management of UGIB, and that this phe-
nomenon is present in both surgical and medical disciplines. 
However, depending on the results of the HALT-IT trial, TXA 
may become more frequently used.
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