
Objectives: "to evaluate the feasibility and outcomes of a liberal transfusion strategy compared to a restrictive transfusion strategy in patients with symptomatic coronary artery disease including acute coronary syndromes." (p. 964)
Methods: This multicenter, pilot, randomized controlled trial was conducted at 8 centers in the US from March 15, 2010 to May 8, 2012. Patients greater than 18 years of age with either an ST-segment elevation myocardial infarction (STEMI), non-ST segment elevation myocardial infarction (NSTEMI), unstable angina, or stable coronary artery disease undergoing cardiac catheterization with a hemoglobin concentration less than 10 g/dL were eligible for inclusion. Exclusion criteria were bleeding from cardiac catheterization site needing surgical repair or causing hemodynamic instability (including retroperitoneal hemorrhage), symptoms of anemia at time of randomization, or conditions that would interfere with the reporting of symptoms or adherence to treatment protocols. 

Patients were randomized to a liberal transfusion strategy or a restrictive transfusion strategy. Patients in the liberal group received enough units of packed red blood cells to achieve a hemoglobin concentration of 10 g/dL, which was maintained during the hospitalization for up to 30 days. Patients in the restrictive group could receive a transfusion for any symptomatic anemia, or in the absence of symptoms if the hemoglobin concentration fell below 8 g/dL (though transfusion was not required in these cases). Patients were to receive enough blood to alleviate symptoms or raise the hemoglobin above 8 g/dL.

The primary outcome was a composite of all-cause mortality and myocardial infarction or unscheduled revascularization within 30 days. Multiple secondary outcomes were evaluated at 30 days and 6 months. Surviving patients were contact by telephone at 30 days and 6 months after randomization to assess for vital signs and rehospitalization.
Out of 1920 patients with a hemoglobin concentration < 11 g/dL screened, 110 were randomized with 55 allocated to each group. The mean age was 70.8 years and 50% were female.
	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. "Using an automated telephone system, we implemented a permuted block randomization process stratified by clinical site and clinical diagnosis (acute coronary syndrome or stable coronary artery disease)." (p. 965)

	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. The use of an automated telephone system to assign patient groups should be sufficient to maintain allocation concealment and prevent subversion of the randomization process.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. "We used the intention to treat principle for all randomized comparisons." (p. 966)

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Mostly yes. Patients in the restrictive group were older than those in the liberal group (mean 74.3 vs. 67.3 years) and were less likely to have a history of prior myocardial infarction (23.6% vs. 30.9%). Similar proportions in each group had STEMI, NSTEMI, unstable angina, stable coronary artery disease. The groups were similar with respect to gender, race, past procedures (PCI, CABG), most medical comorbidities, baseline vital signs, use of anticoagulants and antiplatelet agents, and baseline hemoglobin concentration.

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

	

	1.
	Were patients aware of group allocation?


	Yes. Given the intervention it would have been very difficult to blind patients to group allocation.

	2.
	Were clinicians aware of group allocation?


	Yes. Again, given the interventions it would have been difficult to blinding clinicians (and other staff) to group allocation. It is possible that performance bias on the part of those caring for the patient could have affected outcomes.

	3.
	Were outcome assessors aware of group allocation?


	No. "Outcome adjudications and event classifications were performed by a committee composed of two cardiologists or infectious disease specialist (for infections) masked to the assignment group. Disagreements were settled by consensus." (p. 965) This study is at low risk of observer bias.

	4.
	Was follow-up complete?


	Yes. Only one patient in the restrictive group (1.8%) was lost to follow-up. No patients in the liberal group were lost to follow-up.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Patients in the liberal transfusion group received around 3 times as many transfusions as those in the restrictive group (total 87 units vs. 27 units, p < 0.001).
· 72.7% of patients in the restrictive arm did not receive any blood transfusion.
· The primary composite outcome occurred less frequently in the liberal transfusion arm (risk difference [RD] 15%, 95% CI 0.7 vs. 29.3%; relative risk [RR] 2.38, 95% CI 0.99 to 5.73).
· Death at 30 days was less frequent in the liberal transfusion arm (RD 11.1%, 95% CI 1.5% to 20.8%; RR 7.13, 95% CI 0.91 to 56.02). All deaths were classified as cardiac.
· There was a statistically nonsignificant trend toward increased risk of myocardial infarction, unscheduled hospital readmission, congestive heart failure, and other composites of death, MI, unstable angina, and unscheduled cardiac admission at 30 days in the restrictive transfusion arm.
· The trend toward worse outcomes persisted at 6-month follow-up, although the differences were not statistically significant.

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


	See above. This was a small, pilot study with understandably wide confidence intervals. Interestingly, while the primary outcome revealed a statistically significant difference when looking at the risk difference, the 95% confidence intervals for the relative risk crossed 1.

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

	

	1. 
	Were the study patients similar to my patient?


	Yes. This was a multicenter trial conducted in the US. Patients appear to have similar rates of various comorbidities to patients we see in our practice.

	2. 
	Were all clinically important outcomes considered?


	Mostly yes. The patients evaluated multiple outcomes, including death, myocardial infarction, unscheduled revascularization. stroke, and development of CHF. They did not evaluate the incidence of adverse transfusion reactions.

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


	Uncertain. While there appears to be a trend toward worse outcomes with a restrictive transfusion strategy in anemic patients with an acute coronary syndrome, this was a very small pilot study. These results will need to be confirmed in a larger randomized controlled trial.


Limitations:
1. This was a small, pilot study with poor precision (wide confidence intervals) and the results will need to be validated in a larger randomized, controlled trial.

2. The chose to include a composite outcome, the components of which are not equal in terms of their impact.
3. Due to the nature of the intervention, blinding of patients and clinicians would have been extremely difficult. There is a very real risk of performance bias influencing the results.
4. The authors did not assess the incidence of adverse transfusion reactions as part of their outcomes.
Bottom Line:
This small, multicenter trial found that anemic patients with symptomatic coronary artery disease treated with a restrictive blood transfusion strategy had a trend toward worse outcomes (RR 2.38, 95% CI 0.99 to 5.73 for the composite of all-cause mortality, myocardial infarction, or unscheduled revascularization within 30 days. Given the size of the study, these findings will need to be validated in a much larger randomized, controlled trial.
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