








1.  “Immunomodulation in transfused trauma patients.” Curr Opin Anaesthesiol. 2013 Apr; 26(2): 196–203.

2.  “Transfusion-Associated Microchimerism: The Hybrid Within.” Transfusion Medicine Reviews ,Volume 27, Issue 1, 

January 2013, Pages 10–20.



Adapted from JAMA. 2010;304(14):1559-1567.  Citations for articles referred

to above can be found within the JAMA article.



In the restrictive-strategy group, the hemoglobin threshold for transfusion was 7 g per deciliter, with a target range for the post-transfusion hemoglobin level of 7 to 9 g per deciliter.

In the liberal-strategy group, the hemoglobin threshold for transfusion was 9 g per deciliter, with a target range for the post-transfusion hemoglobin level of 9 to 11 g per deciliter.

Villanueva C et al. N Engl J Med 2013;368:11-21.



Carson JL et al. N Engl J Med 2011;365:2453-2462.

In summary, we found that a liberal transfusion strategy,

as compared with a restrictive strategy, did not result in 

reduced rates of death or an inability to walk on 60-day 

follow-up or in significant reductions in rates of in-hospital 

complications in this population at increased 

cardiovascular risk. Our findings suggest that it is 

reasonable to withhold transfusion in patients who have

undergone surgery in the absence of symptoms of anemia

or a decline in the hemoglobin level below 8 g per deciliter,

even in elderly patients with underlying cardiovascular 

disease or risk factors.

Patients 50 years of age or older who were undergoing 

primary surgical repair of a hip fracture and who had 

clinical evidence of or risk factors for cardiovascular 

disease were eligible if they had a hemoglobin level of 

less than 10 g per deciliter within 3 days after surgery. 

According to the original protocol, only patients with 

cardiovascular disease (a history of ischemic heart 

disease, electrocardiographic evidence of previous 

myocardial infarction, a history or presence of 

congestive heart failure or peripheral vascular disease, 

or a history of stroke or transient ischemic attack) 

were eligible. In December 2005, eligibility criteria 

were expanded to enhance recruitment by including 

patients with any of the following cardiovascular risk 

factors: a history of or treatment for hypertension, 

diabetes mellitus, or hypercholesterolemia; a 

cholesterol level of 200 mg or more per deciliter or a 

low-density lipoprotein cholesterol level of 130 mg or 

more per deciliter; current tobacco use; or a creatinine 

level of more than 2.0 mg per deciliter.
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From: Transfusion Requirements After Cardiac Surgery: The TRACS Randomized Controlled Trial

JAMA. 2010;304(14):1559-1567. doi:10.1001/jama.2010.1446

Time zero was just after randomization (12 hours before surgery). With 0 RBC units as the reference category, the hazard ratio was 

2.97 (95% confidence interval [CI], 0.96-9.21) (P = .06) for 1 to 2 RBC units; 2.78 (95% CI, 0.75-10.35) (P = .13) for 3 to 4 units; 

5.82 (95% CI, 1.30-26.02) (P = .02) for 5 to 6 units; and 9.70 (95% CI, 2.17-43.34) (P = .003) for more than 6 units.

Figure Legend: 

Regardless of the transfusion strategy, transfusing even a 

single RBC unit was associated with a significantly increased 

risk of serious postoperative morbidity and mortality.
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Not the right way 

to think about it!
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•Transfusion for patients on cardiopulmonary bypass with hemoglobin level ≤ 

6.0 g/dL is indicated

•Hemoglobin level ≤ 7.0 g/dL in patients older than 65 years and patients with 

chronic cardiovascular or respiratory diseases justifies transfusion.

•For stable patients with hemoglobin level between 7 and 10 g/dL, the benefit of 

transfusion is unclear.

•Transfusion is recommended for patients with acute blood loss more than 

1,500 mL or > 30% of blood volume.

•Evidence of rapid blood loss without immediate control warrants blood 

transfusion.

Practice Guidelines for Perioperative Blood Transfusion and Adjuvant Therapies: An Updated Report by the American Society of Anesthesiologists Task Force on 

Perioperative Blood Transfusion and Adjuvant Therapies. Anesthesiology. 2006;105:198–208.
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From: Anemia and Blood Transfusion in Critically Ill Patients
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Average amount of  blood

drawn per patient per day:

41 mL
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i.e. The Australians decreased RBC utilization by 41% in spite of  

having one of  the world’s lowest utilization rates



Outcome variable 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014

In-hospital 

mortality

Unadjusted rate, % 2.03 2.10 1.85 1.76 1.77 1.65

Adjusted OR (95% 

CI)
Ref 1.01 (0.94-1.08) 0.95 (0.89-1.02) 0.89 (0.83-0.95) 0.81 (0.76-0.87) 0.72 (0.67-0.77)

Hospital length of  

stay

Unadjusted mean, 

days
5.91 5.95 5.72 5.51 5.46 5.26

Adjusted rate ratio 

(95% CI)
Ref 1.05 (1.03-1.07) 1.01 (0.99-1.03) 0.96 (0.94-0.98) 0.92 (0.90-0.94) 0.85 (0.84-0.87)

Hospital-acquired 

infections

Unadjusted rate, % — 2.34 2.04 1.78 1.80 1.95

Adjusted OR (95% 

CI)
— Ref 0.92 (0.85-0.99) 0.80 (0.74-0.87) 0.77 (0.71-0.83) 0.79 (0.73-0.86)

Acute myocardial 

infarction-stroke

Unadjusted rate, % — 0.50 0.48 0.40 0.42 0.36

Adjusted OR (95% 

CI)
— Ref 1.02 (0.86-1.20) 0.84 (0.71-1.00) 0.85 (0.71-1.00) 0.69 (0.58-0.82)

28-Day 

readmissions

Unadjusted rate, % 11.42 11.82 12.74 13.57 13.27 12.42

Adjusted OR (95% 

CI)
Ref 1.03 (0.99-1.07) 1.14 (1.10-1.18) 1.21 (1.17-1.26) 1.16 (1.12-1.20) 1.06 (1.02-1.10)





Leahy M et al.  Transfusion June 2017; 1347–1358. 



A transfusion is an organ transplant!





Restrictive blood transfusion practices are associated with improved patient outcomes.”  

Encounters Before BPA b After BPA a p value

Number 3,622 10,528

Age (years) 59.7 (17.4) 59.8 (17) 0.76

% Female c 54.3 50.2 <0.001

Case-mix index 2.78 2.86 <0.001

RBCs transfused 3.6 (4.1) 2.7 (3.0) <0.001

LOS (days) 10.1 (13.3) 6.2 (10.2) <0.001

Mortality d 5.5 3.3 <0.001

30-day readmission d 13.7 8.5 <0.001

Discharge Hb (g/dL) 9.9 (1.4) 9.0 (1.6) <0.001

1.aOperating room and procedure unit patients excluded, as well as patients with discharge diagnosis including acute hemorrhage.

2.bTime period before (September 1, 2008-July 30, 2009) and after (July 1, 2010-June 30, 2012) implementation of BPA.

3.cDecrease in percentage female in the patients who received transfusions mirrored decline in females in the total hospital-wide population 

(Table 1) and proportional decline in the two groups was found to be nonsignificant (p = 0.84).

4.dRate per 100 in cohort.

5.LOS = length of stay.
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