
Objectives: "to quantify the effects of tranexamic acid [TXA] on death and thromboembolic events in acute gastrointestinal [GI] bleeding." (p. 1928)
Methods: This international, double-blind, randomized controlled trial was conducted in 164 hospitals in 15 different countries between July 4, 2013 and June 21, 2019. Adult patients (age 18 or older or 16 or older, depending on study country) with "significant" upper or lower GI bleeding (defined as risk of bleeding to death or requiring transfusion or urgent endoscopy or surgery) in whom the treating clinician was "uncertain whether to use tranexamic acid" were considered eligible for enrollment. Patients were randomized to receive either TXA (1 gram IV over 10 minutes followed by 125 mg/hr for 24 hours) or an equivalent infusion of saline, to be initiated as soon as possible.

The primary outcome was death due to bleeding within 5 days of randomization, as determined by local principal investigators. Secondary outcomes included death due to bleeding within 24 hours and 28 days, all-cause and cause-specific mortality within 28 days, surgery or radiological intervention, blood product transfusion, thromboembolic events (PE, DVT, MI, CVA), seizure, days in the ICU, and functional status measured by the Katz Index of Independence in Activities of Daily Living at hospital discharge or 28-days if still hospitalized.

A total of 12009 patients were enrolled, with 5994 randomized to receive TXA and 6015 to receive placebo. Of these, 11952 (99.5%) received the first dose of their allocated treatment. Twenty-nine patients withdrew consent after randomization, but 12 of these had outcome data available. A total of 52 patients (29 in the TXA group and 23 in the placebo group) did not receive any of the intended treatment and were hence excluded, leaving 5956 patients in the TXA group and 5981 in the placebo group for inclusion in the primary analysis.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. Patients were block randomized to receive either IV TXA or an equivalent infusion of normal saline.

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. "An independent statistician from Sealed Envelope (London, UK) generated randomisation numbers and these were given to Sharp Clinical Services UK (Crickhowell, UK), a Good Manufacturing Practice certified clinical trial service provider, to make treatment packs. When a patient was enrolled, the lowest numbered treatment pack was taken from a box of eight packs." (p. 1929) Additionally, "Adherence to allocation sequence was monitored throughout the trial and any out of sequence pack use was automatically flagged in the trial database and the investigators were retrained." (p. 1930)



	3.
	Were patients analyzed in the groups to which they were randomized?
	No. The authors specifically report that outcome data were collected for patients once they were randomly assigned, "even if the treatment was not given." (p. 1930) However, the primary analysis did NOT include patients that did not receive any of the intended treatment, meaning this was not a true intention to treat analysis. Fortunately, only 0.4% of patients with outcome data available did not receive any treatment and hence were excluded from the primary analysis.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to bleeding location (upper vs. lower), time since onset of symptoms, history of variceal or liver disease, and Rockall score, medical history, baseline vital signs, and anticoagulant use.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. "Sharp Clinical Services was responsible for masking, which involved removing the manufacturer’s label and replacing it with the clinical trial label and randomisation number. Apart from the randomisation number, the pack label text was identical for tranexamic acid and placebo. Patients, caregivers, and those assessing outcomes were masked to the allocation." (p 1929) There was no risk of performance bias on the part of patients or clinicians, and no risk of observer bias from outcome assessors.

	2.
	Were clinicians aware of group allocation?


	No. See above.

	3.
	Were outcome assessors aware of group allocation?


	No. See above.

	4.
	Was follow-up complete?


	Mostly yes. Aside from a small number of patients who withdrew consent and had no outcome data available (6 in the TXA group and 11 in the placebo group), outcome data were available for all patients in the primary analysis.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Death due to bleeding within 5 days occurred with similar frequency in the two groups: 3.7% in the TXA group and 3.8% in the placebo group (RR 0.99, 95% CI 0.82-1.18).
· After adjusting for confounders, RR was 0.98 (95% CI 0.82-1.17).
· Rates of death due to bleeding within 5 days did not change when stratified by time to treatment, location of bleeding, cause of bleeding, clinical Rockall score, or country income level.

· Death due to bleeding within 24 hours occurred with similar frequency in the groups: 2.0% in the TXA group vs 2.1% in the placebo group (RR 1.04, 95% CI 0.81-1.33).
· Death due to bleeding within 28 days occurred with similar frequency in the groups: 4.2% in the TXA group vs 4.4% in the placebo group (RR 0.97, 95% CI 0.82-1.15). Death from all causes at 28 days also had similar rates (RR 1.03, 95% CI 0.92-1.16).

· Rebleeding rates were similar between groups at 24 hours, 5 days, and 28 days.

· There was no difference in risk of any thromboembolic event (arterial or venous), but the risk of venous thromboembolic events was higher in the TXA group: 0.8% vs 0.4%, RR 1.85 (95% CI 1.15 to 2.98).

· Mean number of days spent in the ICU was similar between the groups, as was the mean Katz score.

	2.
	How precise was the estimate of the treatment effect?


	See above. This was a large study with rather narrow confidence intervals.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	No. This was a large, international study conducted across an economically disparate group of countries, and none of the study sites was in the United States. Difference in care and potential availability of treatment modalities (such as interventional radiologic procedures), differences in underlying causes of GI bleeding (i.e. PUD due to H. pylori, variceal bleeds related to viral or alcoholic liver disease), and differences in underlying medical conditions and home medications may have a significant effect on the efficacy of TXA or the incidence of thrombotic complications (external validity).

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered the most relevant outcomes, including death at various times points (both all-cause and related to bleeding), transfusion needs, ICU length of stay, and quality of life.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. While this study does not demonstrate any benefit to TXA use in GI bleeds, differences in the included patient population from our patient population make it difficult to apply these results at our institution. Based on this article alone, I would not suggest routinely using TXA in patients with "significant" upper or lower GI bleeds, but may consider its use in cases of severe hemorrhage when bleeding remains uncontrolled.


Limitations:
1. The authors chose the rather subjective inclusion criteria of "significant bleeding," which is open to interpretation and may have been applied differently at different study sites (selection bias).

2. The study was conducted at multiple sites in a variety of countries with disparate socioeconomic statuses, none of which was in the US. Unclear if these results apply to patients cared for in our institution (external validity).
3. The authors included both upper and lower gastrointestinal bleeding, even though these are fairly different disease processes that are managed differently.
4. The authors do not report how they adjusted results for baseline covariates (i.e. multivariate logistic regression, propensity scores, etc.).
Bottom Line:
This large, international, randomized controlled trial found no benefit to TXA use for GI bleeds with respect to death from bleeding or all-cause mortality, with an increase in risk of venous thromboembolic events. While there may have been some differences between study sites and patients and our institution and patient population, it seems reasonable to avoid routine TXA use for GI bleeding at this time. 
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