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Encouraging single-unit transfusions: a superior patient

blood management strategy?

S
ince the Transfusion Requirements in Critical

Care (TRICC) trial published in 1999 demon-

strated equivalent or improved outcomes when

using a restrictive versus a liberal transfusion

threshold in critically ill patients,1 providers and institu-

tions have sought to decrease utilization of allogeneic

red blood cells by promoting restrictive transfusion

practices. Since that landmark trial, multiple other studies

in different populations, including patients undergoing

cardiac surgery,2,3 elderly patients undergoing hip replace-

ment,4 medical patients with gastrointestinal bleeds,5 and

patients with traumatic brain injury,6 have re-

demonstrated the equivalence or superiority of restrictive

over liberal transfusion thresholds with regard to patient

outcomes. However, despite a growing body of evidence

supporting this practice, individuals and institutions have

found it surprisingly difficult to adhere to these guidelines.

Nonetheless, there remain multiple motivations for reduc-

ing superfluous transfusion; blood products are a finite

resource subject to shortage, there are numerous risks

associated with transfusion, and transfusion is an expen-

sive endeavor from both direct (acquisition) and indirect

(materials, labor, administration) costs.

With the rising costs of health care, particular

attention has been paid to areas of potential waste,

including unnecessary transfusion. Blood transfusion

remains one of the most common procedures per-

formed in hospitals, with nearly 21 million blood com-

ponents transfused in the United States each year.7 At

the Joint Commission’s National Summit on Overuse in

2012, blood transfusion was listed as the number one

most overused procedure8; and, although it is difficult

to retrospectively determine the appropriateness of all

transfusions, studies have demonstrated significant vari-

ability in the transfusion practices of different pro-

viders,9,10 suggesting the potential for substantial waste.

One single-institution study found that nearly half

(47.8%) of transfusions had an inadequate indication,

leading to a direct, five-figure cost to the center.11 With

an acquisition cost of approximately $300 per unit of

red blood cells and greater than 10 million units trans-

fused in the United States alone, the economic impact

of transfusions with questionable indications may be

greater than $3 billion annually.12 Furthermore, these

costs do not include either the indirect costs, which are

estimated to drive the total cost of transfusion three to

four times the acquisition cost,13 or the cost associated

with treating any one of the numerous complications

that can occur with transfusion.

With this significant potential to reduce waste and

cost, attention has focused on how different patient

blood management (PBM) programs can help hospitals

to decrease blood utilization. Although most of the

emphasis has remained on hemoglobin triggers with

regard to transfusion, the recently published “Choosing

Wisely” guidelines from the AABB include a recommen-

dation for single-unit transfusions in stable, anemic

patients.14

In this month’s issue of TRANSFUSION, Dr Yang

and colleagues describe the success of these two differ-

ent PBM strategies to reduce transfusion across three

community hospitals.15 The first strategy, encouraging

restrictive hemoglobin triggers, had modest success.

Fewer units of blood were ordered when the most

recently measured hemoglobin was greater than 8 g/dL;

however, in multivariate analysis, hemoglobin trigger

was not significantly associated with decreased blood

utilization. The second strategy focused on the dose of

blood transfused, treating to a target hemoglobin level

rather than using a trigger for transfusion by encourag-

ing providers to order only single-unit transfusions in

hemodynamically stable, nonbleeding patients. Coined

“Why Give 2 When 1 Will Do,” this PBM measure met

with superior success and had a significantly greater

impact on decreasing blood utilization that remained a

major influence after multivariate analysis. The authors

speculate that providers may feel more comfortable

with decreasing the amount transfused while still order-

ing a unit when they believe the patient requires it

instead of adhering to stricter hemoglobin threshold

guidelines. For decades, providers have been taught

that, “If you are going to give one, you might as well

give two,” stemming from a desire to avoid infectious

risks of human immunodeficiency virus and hepatitis

during the 1980s, when it was largely believed that

single-unit transfusions were unnecessary. Ironically,

this policy, which was intended to decrease unneeded

transfusions, likely resulted in increased blood utiliza-

tion; because, rather than doing away with superfluous

transfusions (which could be avoided by using restrictive

transfusion thresholds), it encouraged over-transfusion in

patients who would have benefited sufficiently from a
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single unit. However, with education on the effectiveness

of single-unit transfusions, providers have been able to

change this practice. So, given these results, it begs the

question: when it comes to decreasing blood product

utilization, have we been going at it the wrong way?

There are some limitations to this study, as the

authors mention. The study took place among three com-

munity hospitals and excluded the two teaching hospitals,

because some PBM measures had already been imple-

mented at these institutions before the study period. Only

one of the three study hospitals performed cardiac surgery,

and there were very few massive transfusions at any of the

locations. Therefore, academic teaching hospitals and ter-

tiary referral centers with a different patient population

may expect to see different results from the implementa-

tion of this type of PBM program. Furthermore, hospitals

that already dispense relatively few two-unit transfusions

may not see a significant decrease in blood utilization

from encouraging a single-unit transfusion policy.

Despite the noted limitations, encouraging single-

unit transfusion is an inexpensive measure to imple-

ment and has potential for meaningful benefits to the

patient, hospital, and society as a whole. Even if the cli-

nician anticipates that several units of red blood cells

will be required, it is still prudent practice to administer

a single unit and reassess the patient before proceeding

with a subsequent unit. Although the relative efficacy

and long-term impact of posters, order sets, education

campaigns, “hard stops,” and other strategies at behav-

ior modification remain unclear, the cost-benefit ratio

clearly supports wide use of this PBM measure, which

could easily be adopted nationwide.

CONFLICT OF INTEREST

The authors report no conflicts of interest.

Nicole R. Guinn, MD

e-mail: nicole.guinn@dm.duke.edu

Department of Anesthesiology

Duke University Medical Center

Durham, NC

Cory Maxwell, MD

Department of Anesthesiology

Duke University Medical Center

Durham, NC

Department of Anesthesiology

Durham Veterans Affairs Hospital

Durham, NC

REFERENCES

1. H�ebert PC, Wells G, Blajchman MA, et al. A multicenter,

randomized, controlled clinical trial of transfusion

requirements in critical care. Transfusion Requirements in

Critical Care Investigators, Canadian Critical Care Trials

Group. N Engl J Med 1999;340:409-17.

2. Hajjar LA, Vincent JL, Galas FR, et al. Transfusion require-

ments after cardiac surgery: the TRACS randomized con-

trolled trial. JAMA 2010;304:1559-67.

3. Murphy GJ, Pike K, Rogers CA, et al. Liberal or restrictive

transfusion after cardiac surgery. N Engl J Med 2015;372:

997-1008.

4. Carson JL, Terrin ML, Noveck H, et al. Liberal or restrictive

transfusion in high-risk patients after hip surgery. N Engl J

Med 2011;365:2453-62.

5. Villanueva C, Colomo A, Bosch A, et al. Transfusion strate-

gies for acute upper gastrointestinal bleeding. N Engl J

Med 2013;368:11-21.

6. Robertson CS, Hannay HJ, Yamal JM, et al. Effect of eryth-

ropoietin and transfusion threshold on neurological recov-

ery after traumatic brain injury: a randomized clinical

trial. JAMA 2014;312:36-47.

7. American Red Cross. Blood facts and statistics [monograph

on the internet]. Washington (DC): American Red Cross;

2017 [cited 2017 Jan 18]. Available from: http://www.red-

crossblood.org/learn-about-blood/blood-facts-and-statistics

8. The Joint Commission. Getting ready for blood manage-

ment certification [monograph on the internet]. Oakbrook

Terrace (IL): The Joint Commission; 2017 [cited 2017 Jan

18]. Available from: https://http://www.jointcommission.

org/assets/1/18/Patient_Blood_Management_Certification_

May-12_2016.pdf

9. Frank SM, Savage WJ, Rothschild JA, et al. Variability in

blood and blood component utilization as assessed by an

anesthesia information management system. Anesthesiol-

ogy 2012;117:99-106.

10. Frank SM, Resar LM, Rothschild JA, et al. A novel method

of data analysis for utilization of red blood cell transfusion.

Transfusion 2013;53:3052-9.

11. C�azares-Benito MA, C�azares-Tamez F, P�erez Ch�avez F,

et al. Impact on costs related to inadequate indication of

blood transfusion. Medicina Universitaria 2016. doi:

10.1016/j.rmu.2016.07.003

12. Oge T, Kilic CH, Kilic GS. Economic impact of blood trans-

fusions: balancing cost and benefits. Eurasian J Med 2014;

46:47-9.

13. Shander A, Hofmann A, Ozawa S, et al. Activity-based costs

of blood transfusions in surgical patients at four hospitals.

Transfusion 2010;50:753-65.

14. Callum JL, Waters JH, Shaz BH, et al. The AABB recom-

mendations for the Choosing Wisely campaign of the

American Board of Internal Medicine. Transfusion 2014;

54:2344-52.

15. Yang WW, Thakkar RN, Gehrie EA, et al. Single-unit trans-

fusions and hemoglobin trigger: relative impact on red

cell utilization [published online ahead of print 2017 Feb

05]. Transfusion 2017.

EDITORIAL

1108 TRANSFUSION Volume 57, May 2017

http://www.redcrossblood.org/learn-about-blood/blood-facts-and-statistics
http://www.redcrossblood.org/learn-about-blood/blood-facts-and-statistics
http://www.jointcommission.org/assets/1/18/Patient_Blood_Management_Certification_May-12_2016.pdf
http://www.jointcommission.org/assets/1/18/Patient_Blood_Management_Certification_May-12_2016.pdf
http://www.jointcommission.org/assets/1/18/Patient_Blood_Management_Certification_May-12_2016.pdf
info:doi/10.1016/j.rmu.2016.07.003

