
Objectives: "to determine whether TXA [tranexamic acid] should be used in the treatment of gastrointestinal [GI] bleeding." (p. 2)
Methods: For this systematic review and meta-analysis, registered in PROSPERO, the authors used the following PICO question:
P: Patients with gastrointestinal bleeding

I: Tranexamic acid

C: Placebo/no treatment

O: Bleeding, further intervention, mortality, transfusion, and intensive care unit admission rate.

Any randomized controlled trial (RCT) comparing the efficacy of TXA with placebo, a non-TXA agent, or no treatment in patients with either upper or lower GI bleed, regardless of age or route of TXA administration, were evaluated for inclusion. Embase, PubMed, and the Cochrane Library databases were searched for RCTs published before June 2020. The reference lists of other systematic reviews were also searched to identify additional studies. Two team members reviewed titles and abstracts and retrieved full texts for further review. Final study selection was made with discussion from all team members.
Following data extraction by two reviewers, the authors used the Cochrane risk-of-bias tool to evaluate key potential sources of bias in each study, including randomization generation, allocation concealment, blinding of investigators, blinding or participants, blinding of outcome assessors, and loss to follow-up.
The search strategy identified 743 references, of which 127 were duplicates and 599 were irrelevant. Twenty full-text articles were reviewed, of which 6 were removed (conference abstracts only, protocols only, or compared TXA with other medications). This left 14 articles from 13 RCTs in the final analysis, comprising a total of 2271 patients. Only two of the trials evaluated TXA in the management of lower GI bleeding.
	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes. TXA, an antifibrinolytic agent, has been evaluated for the management of a variety of hemorrhagic conditions, including trauma, heavy menstrual bleeding, and epistaxis. Evaluating its potential efficacy in the management of GI hemorrhage is quite sensible.

	2.
	Was the search for relevant studies detailed and exhaustive?
	Mostly. The authors searched the major databases for published articles, but did not search conference abstracts for potentially unpublished research (publication bias) and did not search the gray literature.

	3.
	Were the primary studies of high methodological quality?
	No. The studies were of moderate quality at best, primarily due to issues relating to sequence generation and allocation concealment (selection bias). Blinding of outcome assessors was also not consistent.

	4.
	Were the quality assessments of the included studies reproducible?
	Yes. The authors used the Cochrane risk-of-bias tool to evaluate key potential sources of bias in each study, including randomization generation, allocation concealment, blinding of investigators, blinding or participants, blinding of outcome assessors, and loss to follow-up.

	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	· Pooled results from 5 studies found that TXA reduced rates of continued bleeding when compared to placebo (RR 0.60, 95% CI 0.43-0.84; I2 = 26%).
· Pooled results from 8 studies found no statistically significant difference in TXA and placebo with regards to rebleeding rates (RR 0.84, 95% CI 0.61-1.15; I2 = 14%).

· Data from 10 RCTs found that TXA did not significantly reduce the need for surgical intervention (RR 0.70, 95% CI 0.44-1.10; I2 = 53%) or endoscopic intervention (RR 0.91, 95% CI 0.54-1.51; I2 = 42%), but did reduce the need for urgent endoscopic intervention (RR 0.35, 95% CI 0.24-0.50; I2 = 0%).
· Among 11 studies reporting mortality, treatment with TXA led to a significant reduction in risk of death compared to placebo (RR 0.60, 95% CI 0.45-0.80; I2 = 0%).

· Pooled results did not demonstrate any significant differences in rates of transfusion, transfusion volume, or ICU admission.

	2.
	How precise are the results?
	See above.

	3.
	Were the results similar from study to study?
	No. There was a wide range of statistical heterogeneity reported based on I2 values, with moderate heterogeneity seen for need for surgical intervention or endoscopy, but no heterogeneity for mortality or need for urgent endoscopic intervention (interpretation of I2 statistic).

	III.
	Will the results help me in caring for my patients?
	

	1.
	How can I best interpret the results to apply them to the care of my patients?
	The evidence from this systematic review and meta-analysis suggests that TXA, when administered for GI bleeding, does not reduce rates of continued bleeding, rebleeding, need for surgical intervention, need for endoscopy, or need for transfusion, but does appear to reduce mortality and the need for urgent endoscopy. It should be noted that the majority of this evidence is based on studies enrolling patients with upper GI bleeding, and these results should not necessarily be applied to patients with lower GI bleeding. Additionally, the studies included in this analysis were of moderate quality at best, and more importantly were conducted entirely outside of the US over a range of over 50 years. Given changes in management of hemorrhage and GI bleeding, changes in etiology of GI bleeding, and the introduction of both H2-blockers and proton pump inhibitors, it is not clear that these results apply to patients seen in the US in modern times (external validity).

	2.
	Were all patient important outcomes considered?
	Yes. The authors considered ongoing bleeding, rebleeding, need for intervention, need for transfusion, transfusion volume, ICU admission, and mortality.

	3.
	Are the benefits worth the costs and potential risks?
	Uncertain. As noted above, the results of this meta-analysis must be interpreted in the context of study site and the year of publication. Despite demonstrating an improvement in mortality and need for urgent intervention, it is unclear if these results truly apply to our patient population.


Limitations:
1. The authors did not search conference abstracts for potentially unpublished research (publication bias) and did not search the gray literature.

2. None of the included studies was conducted in the United States and they spanned a time period of over 50 years (1967-2020). Given potential differences in sources of GI bleed (including H. pylori-induced peptic ulcers), changes in management of GI bleeding over time, and the introduction of H2-blockers and proton pump inhibitors, it is unclear how well these results apply to our current population (external validity).
3. The authors chose to pool results from studies evaluating both upper and lower GI bleed, despite vast differences in etiology and management between these sources of bleeding (clinical heterogeneity).
4. The studies were of moderate quality at best with a high risk of selection bias due to issues relating to sequence generation and allocation concealment.

5. There was a wide range of statistical heterogeneity reported based on I2 values, with moderate heterogeneity seen for need for surgical intervention or endoscopy, but no heterogeneity for mortality or need for urgent endoscopic intervention (interpretation of I2 statistic).
Bottom Line:
While this systematic review and meta-analysis analyzing the effects of TXA on GI bleeding found a reduction in mortality and need for urgent intervention with TXA use, these results must be interpreted in context. All but two of the studies included only patient upper GI bleeding, none of the included studies was conducted in the US, and only five were published in the last 10 years; half were published more than 35 years ago. It may be difficult to apply these results to our patient population, and the result of a methodologically rigorous RCT would likely supersede these findings.
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