
Objectives: "to assess the efficacy and safety of restrictive versus liberal transfusion strategies for acute upper gastrointestinal bleeding." (p. 354)
Methods: This systematic review and meta-analysis sought to identify randomized controlled trials of patients aged 16 years or older with acute upper GI hemorrhage that compared any of the following: 1) RBC transfusion versus other intravenous fluid administration; 2) RBC transfusion to a maximum of 2 units versus transfusion with no limit; 3) a transfusion threshold of < 8 g/dL versus a threshold of 8-11 g/dL in women and 8-13 g/dL in men. Outcomes being evaluated were mortality, rebleeding, number of RBC units transfused, or any ischemic event.
Measures of treatment effect were pooled using a random effects model and heterogeneity was measured using the I2 statistic. Study quality was assessed using the Cochrane Risk of Bias tool.
Out of 2849 abstracts identified, 25 full-texts articles were reviewed. Five of these were found to be eligible for inclusion in the meta-analysis, including 1965 patients. Of these, 919 were assigned to a restrictive transfusion strategy while 1064 were assigned to a liberal transfusion strategy. Almost all of the included patients (1825) were from one of two large studies.
	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes. Given frequent issues with blood shortages and the risk of adverse reactions from blood transfusions, strategies that reduce the need for transfusion have many potential benefits. Patients presenting to the hospital with GI hemorrhage are frequently anemic and often require transfusion. Use of more restrictive transfusion strategies would potentially reduce adverse reactions and preserve the supply of blood available for other emergent conditions. This review sought to identify articles comparing a more restrictive transfusion strategy with liberal strategies to help determine the optimal threshold to begin transfusion and the optimal goal hemoglobin concentration.

	2.
	Was the search for relevant studies detailed and exhaustive?
	Yes. The authors searched multiple databases (MEDLINE, Embase, CENTRAL, CINAHL, the Transfusion Evidene Library) as well as clinical trial registries. They did not search conference abstracts or the gray literature, raising the risk of publication bias.

	3.
	Were the primary studies of high methodological quality?
	No. Two of the included studies were deemed to be low risk of bias for all categories; two studies had an unclear risk of bias for most categories; and one study had a high risk of bias due to attrition. Of note, the two studies comprising nearly all of the included patients were both at low risk of bias.

	4.
	Were the quality assessments of the included studies reproducible?
	Yes. The authors utilized the Cochrane Risk of Bias tool, which evaluates the risk of selection bias (randomization), performance bias (blinding), detection bias (blinding of outcome assessors), attrition bias (loss to follow-up), reporting bias, and other biases.

	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	· For four studies reporting mean number of transfusions received, the pooled mean difference was -1.73 units (95% CI –2.36 to –1.11) in favor of the restrictive transfusion strategy (I2 = 63%).
· Excluding one cluster randomized trial, patients in the restrictive strategy still received fewer transfusions (mean difference -2.03, 95% CI -2.44 to -1.61; I2 = 29%).

· Pooled risk of mortality in 4 studies reporting any deaths was significantly lower in patients receiving restrictive transfusion strategies (RR 0.65, 95% CI 0.44 to 0.97; I2 = 0%).

· No statistically significant effect on mortality was seen when looking only at those with baseline ischemic heart disease (RR 4.28, 95% CI 0.86 to 22.31) and those without ischemic heart disease (RR 0.58, 95% CI 0.27 to 1.26).
· The pooled risk of bleeding from all 5 studies was lower in adults managed with restrictive transfusion strategies (RR 0.58, 95% CI 0.40 to 0.84; I2 = 13%).
· A similar effect was seen for those with cirrhosis and non-variceal bleeding, as well as in those with and without ischemic heart disease.

· In studies reporting outcomes, there was no difference in risk of acute myocardial infarction, stroke, or acute kidney injury between the transfusion strategies.

	2.
	How precise are the results?
	See above.

	3.
	Were the results similar from study to study?
	See above. The degree of heterogeneity was low for mortality (I2 = 0%) and rebleeding (I2 = 13%) and was high (I2 = 63%) for number of transfusions received.

	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?
	Based on this systematic review and meta-analysis, restrictive transfusion strategies in patients with GI hemorrhage lead to a decrease in the number of units of blood transfused, a decrease in mortality, and lower the risk of rebleeding. When only looking at those with or without baseline ischemic heart disease, the effect on mortality did not achieve statistical significance, but there does not appear to be a concerning trend toward increased mortality in either group with restrictive transfusion strategies.

	2.
	Were all patient important outcomes considered?
	Mostly yes. The authors considered transfusion volume, mortality, rebleeding risk, MI, stroke, and acute kidney injury. They did not assess adverse transfusion reactions or hospital length of stay.

	3.
	Are the benefits worth the costs and potential risks?
	Yes. It would appear that a restrictive transfusion strategy for patients with GI hemorrhage reduces the amount of blood administered and decreases mortality and the risk of rebleeding. The included studies used different transfusion thresholds: 3 studies using a threshold of 80 g/L in the restrictive groups, one study used a threshold of 70 g/L, and one study used hematocrit of 21%. The optimal threshold for restrictive transfusion is therefore not known.


Limitations:
1. The authors did not search conference abstracts or the gray literature, raising the risk of publication bias.

2. Overall study quality was uncertain in 2 of the 5 included studies due to issues with reporting (see CONSORT statement), and was low in one study due to a high risk of attrition bias.

3. While I2 values were low overall, suggesting little differences in outcomes between the included studies, there was significant clinical and methodological heterogeneity between these studies, including different thresholds for transfusion in the restrictive and liberal transfusion groups.
a. While restrictive transfusion strategies in general appeared superior to liberal strategies, the optimal transfusion threshold is unclear due to this heterogeneity among studies.

4. Adverse transfusion reactions were not considered among outcomes.
Bottom Line:
This systematic review and meta-analysis found that for patients acute upper GI hemorrhage, a restrictive transfusion strategy resulted in fewer units of blood transfused (mean difference -1.73 units, 95% CI –2.36 to –1.11), decreased mortality (RR 0.65, 95% CI 0.44 to 0.97), and decreased risk of rebleeding (RR 0.58, 95% CI 0.40 to 0.84). The quality of included studies was not high and there were significant clinical and methodological differences in studies that must be taken into consideration when analyzing these results.
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