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Abstract: Patients may have differing perceptions about blood transfusions based on their 

backgrounds, values, education levels, or cultural or religious beliefs, which may or may not 

be accurate. Unfortunately, despite the fact that transfusions are associated with a number of 

infectious and noninfectious risks, and in spite of the fact that there are ethical, accreditation, and 

regulatory requirements to provide information regarding transfusion risks, benefits, and 

 alternatives to patients, transfusion consent remains inconsistently obtained. This can partly be 

attributed to the fact that clinicians may take on a paternalistic approach to transfusion decisions 

as well as to the fact that many clinicians have knowledge gaps in transfusion medicine that 

prevent them from obtaining transfusion consent adequately. As a result, unlike the case with 

other medical and surgical therapies, most patients are not included in the making of informed 

decisions regarding the need for transfusion versus alternative therapies, leading to many situ-

ations in which the transfusions provide little benefit to them. Recently however, a number of 

organizations, such as the American Association of Blood Banks and The Joint Commission in the 

US, have promoted multidisciplinary, evidence-based treatment strategies that aim to minimize 

the need for blood transfusion, the so-called patient blood management (PBM) protocols. PBM 

strategies are expected to improve blood utilization through optimization of patients who may 

need blood transfusions via measures such as preoperative anemia management, intraopera-

tive cell salvage, and improved transfusion guidelines. PBM strategies also focus on enhanced 

requirements for transfusion education and shared decision making, including informed consent 

and, thus, promote a patient-centered approach as defined by the Institute of Medicine.

Keywords: informed consent, patient blood management, patient-centered approach, patient 

communication, shared decision making

Introduction
“The time is not yet at hand when final statements as to the definite indications for direct 

transfusion of blood can be made.”1 This statement was authored over a century ago, 

yet it is remarkable that even today we find that many transfusions are administered 

without a clear indication as transfusion triggers cannot be so precisely defined. Blood 

transfusion, nevertheless, remains one of the most common interventions performed 

in the hospital setting, with an estimated 11 million units of red blood cells (RBCs) 

transfused in the US in 2013.2 But through the years, it has become an increasingly 

alarming fact that many transfusions given in the hospital are not necessary, with an 

astounding 59% of transfusions found to be inappropriate in one recent study, while 

other studies have demonstrated significant variability in transfusion rates among 

physicians performing the same surgical procedures.3–5 Furthermore, it is evident that 
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transfusion rates and practices vary among nations, making 

this a global concern.6,7 Because of these issues, a number of 

organizations, including The Joint Commission (formerly, 

the Joint Commission on Accreditation of Healthcare Orga-

nizations [JCAHO]), the American Medical Association, 

and the Society for Hospital Medicine, have identified blood 

overutilization as a high-priority quality and safety concern.8 

To that end, what randomized, controlled trials (RCTs) have 

been able to demonstrate over the past 15 years, dating 

back to the landmark study of transfusion requirements in 

critical care patients by Hèbert et al,9 is that less transfusion 

(ie, restrictive transfusion strategy) is at least as good as, 

if not better than, more transfusion (ie, liberal transfusion 

strategy) in terms of morbidity and mortality outcomes, and 

that these results have been consistent across different patient 

populations (with .7,000 patients enrolled in clinical trials), 

including pediatric patients, cardiac surgery patients, elderly 

hip-fracture patients, and patients with upper gastrointestinal 

bleeding.10–14 Meanwhile, traditional infectious risks of trans-

fusion, such as human immunodeficiency virus (HIV) and 

viral hepatitis (hepatitis B and C), have been vastly reduced 

through improved assays; noninfectious risks and complica-

tions such as transfusion-related acute lung injury (TRALI), 

iron overload, and the long-term risk of transfusion-related 

immunomodulation (TRIM) have become more prominent 

while emerging transmissible risks, such as bacterial con-

tamination of platelet components, West Nile virus, Chagas 

disease, babesiosis, hepatitis E virus, and spongiform trans-

missible agents (ie, the agent of mad cow disease), among 

others, are being increasingly scrutinized.

Clinical guidelines, such as the one from the American 

Society of Anesthesiologists or, more recently, from the 

Society of Critical Care Medicine and the AABB (formerly, 

the American Association of Blood Banks), were published 

in order to improve transfusion practices and reduce over-

utilization of blood.15–17 However, the practical impact of 

such guidelines, which focus on hemoglobin trigger values 

to guide transfusion therapy, was quite minimal in that the 

approach tended to be unilateral (ie, adopted by hospital 

transfusion services but not accepted by clinicians who 

continued to transfuse based on past practice while often jus-

tifying out-of-guideline transfusions when challenged by the 

claim that their patient population is “sicker”) and lacked 

other key elements such as transfusion education and a 

patient-centered approach. Thus, more recent efforts to curb 

inappropriate blood utilization have engendered the promo-

tion of patient blood management (PBM) strategies. This 

article further discusses patient perspectives on  transfusion 

and PBM strategies as a patient-centered approach in a shared 

decision-making (hence, patient inclusion) model toward 

optimization of blood utilization practices.

Patient perspectives on blood 
transfusion and informed consent
Although, for many patients, transfusion is a life-saving or 

life-sustaining treatment, for many others, it may evoke a 

lingering negative image and anxiety because of its asso-

ciation with HIV transmission, particularly during the early 

days of the epidemic in the 1980s and 1990s when there 

were several high-profile cases in the news. Table 1 outlines 

factors affecting patient perceptions of blood transfusion. 

In fact, one recent study found that nearly 9% of patients 

believed that transmission of HIV and hepatitis occurs very 

frequently.18 However, perception of transfusion risk may dif-

fer depending on patient sex, race, and education level, with 

higher risk perception generally found in female, nonwhite, 

and less-educated patients.18,19 Moreover, there appear to be 

differences in the way that patients and clinicians perceive 

blood transfusions, with one study finding greater percep-

tion of risks associated with transfusion among physicians, 

while an earlier study found less perception of risks among 

physicians than patients.19,20 However, although transfusion 

has become much safer through regulatory measures, donor 

screening, improvements in quality of the blood supply, and 

because of highly sensitive assays for infectious diseases, 

especially HIV and hepatitis C, whereby the risk has been 

reduced to ,1 per 1–2,000,000 units transfused, the risks of 

transfusion can never be entirely eliminated.21,22 This particu-

larly holds true for certain risks and complications in which 

the mechanisms are not yet fully understood, such as TRALI 

and TRIM, while for many of the infectious risks, assays are 

not yet available for blood donor testing and perhaps would be 

prohibitively costly to test for all of them. In addition, there 

remains the possibility that previously unidentified risks may 

emerge to threaten the safety of the blood supply. Yet for other 

patients, there may be cultural or religious reasons underlying 

Table 1 Factors affecting patient perception of blood transfusion 
and related references

Factors References

1.  Lingering negative association with the  
HIv epidemics of the 1980s and 1990s

vetter18

2.  Patient sex, race, and education level vetter,18 Finucane19

3.  Differences in physician’s risk perception  
of transfusion

Finucane,19 Lee20

4.  Patient’s cultural or religious background Finucane,19 Friedman32

Abbreviation: HIV, human immunodeficiency virus.
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their preference to avoid blood transfusion, as in the case of 

Jehovah’s Witnesses. For these reasons, it is important that 

clinicians discuss all planned transfusions with their patients 

and obtain proper informed consent.

Informed consent is a “fundamental tenet of the US health 

care system,” with the principle, based on a pivotal court case, 

that “every human being of adult age and sound mind has a 

right to determine what shall be done with his own body.”23 

The term “informed consent” itself achieved medical and 

legal currency from a 1957 California case in which a patient 

charged that his physicians failed to inform him of the risks 

involved in performing translumbar aortography, after which 

the patient became paralyzed.24 Furthermore, the Institute of 

Medicine (IOM), in naming patient centeredness, defined 

as “providing care that is respectful of and responsive to 

individual patient preferences, needs, and values, and ensur-

ing that patient values guide all clinical decisions,” as one 

of its six core attributes of a high-quality health system and 

encourages dialogue between physicians and patients in the 

decision-making process.25 In light of this, AABB Standard 

5.26.1 states that the “transfusion service medical director 

shall participate in the development of policies, processes, 

and procedures regarding recipient consent for  transfusion” 

and that at a minimum, the elements of consent shall include 

1) a description of the risks, benefits, and treatment alterna-

tives (including nontreatment), 2) the opportunity to ask 

questions, and 3) the right to accept or refuse transfusion.26 

Likewise, the Joint Commission, an organization in the US 

that accredits health care organizations, promotes informed 

consent for blood transfusion through its Patient Blood 

Management Initiatives,27 which hospitals could opt to use 

to evaluate processes around transfusions and, more recently, 

through its proposed Blood Management Certification 

 program.28 Region-specific regulations, such as California’s 

Paul Gann Blood Safety Act, may also require elements of 

informed consent whenever transfusion may be reasonably 

required.29

As simple as the concept of informed consent may seem 

(ie, providing information prior to a planned treatment with 

acknowledgment and agreement on the course of action to 

take), there are a number of considerations that may negatively 

impact the effectiveness of the consent process (Table 2). 

Physician education and knowledge of transfusion medicine 

is one such factor. Several recent studies have shown that 

physicians have significant knowledge gaps in transfusion 

medicine and that the knowledge gaps correlate with lack of 

formal education in transfusion medicine.18,30,31 Knowledge 

gaps may skew information that clinicians are able to provide 

Table 2 Factors affecting transfusion consent/shared decision 
making and related references

Factors References

1.  Physician’s knowledge deficits  
in transfusion medicine

vetter,18 Arinsburg,30 
O’Brien31

2.  Paternalistic approach to transfusion  
by physicians

Schenker,23 Adams33

3.  Quantity of information discussed Schenker,23 Davis34

4.  Use of abbreviated transfusion  
consent form for surgical versus  
medical patients

New York State Council 
on Human Blood and 
Transfusion Services37

5.  Patient recall of discussed information Turner38

6.  Timing of transfusion consent  
(ie, day of elective procedure)

Schenker,23 eisenstaedt39

to their patients. In that regard, one study found that physicians 

overestimated certain transfusion risks such as febrile, aller-

gic, and hemolytic reactions, while another found that risks 

were understated compared with benefits, noting that some 

medicine residents in the study falsely cited wound healing as 

a benefit while TRALI, for example, was rarely mentioned as 

a risk.18,32 Physicians who take on a paternalistic approach to 

informed consent may also present skewed information favor-

ing their preferred treatment; Adams and Tolich33 found that 

the patients interviewed in their study reported that because 

a physician had decided that a transfusion would take place, 

they did not understand that there were other options for 

treating their anemia, and they had concerns about the safety 

of the blood supply which were inadequately explained by 

written materials presented to them.

The quantity of information discussed may also affect 

patient comprehension and retention of the information. 

Schenker and Meisel23 noted that more is not always better. 

That is to say, as suggested by Davis et al,34 that patients may 

have a variety of needs for more or less detailed  information. 

But while few, if any, would argue that the risks of HIV and 

hepatitis transmission, as well as that of TRALI and hemo-

lytic reactions, should be discussed among other well-known 

transfusion risks, less certain is the question whether other 

rare but fatal risks should be included. For example, Hart 

et al35 from the University of Alberta in Canada ascertained 

that variant Creutzfeldt-Jakob disease should be discussed, 

even though prion transmission through blood transfusion 

was only theoretical at the time of their report; moreover, it 

should be noted that several cases have since been reported, 

but none outside of the UK to date.36 Also troubling is the fact 

that in many hospital facilities across the US, the transfusion 

consent process is different for surgical patients from that for 

medical patients, with the former receiving only a cursory 

line-item signature to accept blood transfusion bundled 
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within the larger context of the surgical consent form. To 

address this, the New York State Council on Human Blood 

and Transfusion Services recommended separate documen-

tation for transfusion consent from consent related to other 

treatment;37 however, unfortunately, this recommendation 

largely goes unheeded. Yet, even in the case that a patient 

may reasonably understand the information provided, the 

information may be quickly forgotten as was evident in a 

study of patients who were asked to give consent for joint 

replacement surgery.38 Finally, timing of transfusion con-

sent may also negatively affect effectiveness. In their study, 

Eisenstaedt et al39 found that even for elective surgical 

procedures, most institutions obtained transfusion consent 

on the day before or the day of the surgery when anxiety 

and other factors may impede learning opportunities. In 

fact, what Schenker and Meisel23 aptly point out is that the 

consent process often occurs after the decision has already 

been made to go ahead with the procedure, leaving patients 

feeling pressured to sign the consent form so as not to cause 

delay. Meanwhile, Friedman et al32 found that the transfusion 

consent discussion did not last longer than 10 minutes in the 

majority of cases surveyed in their study, clearly inadequate 

time for most patients to make a fully informed decision; in 

spite of this, remarkably only 7% of the patients cited the 

need for more time as a means to improve the transfusion 

consent process.

PBM and the patient as a member 
of the clinical transfusion team
PBM strategies, such as those promoted by the AABB, the 

Joint Commission, and the Society for the Advancement 

of Blood Management (SABM), aim to optimize transfu-

sion practices. These evidence-based strategies take on a 

patient-centered approach and are beneficial in minimizing 

blood overutilization, reducing transfusion risks to patients, 

improving patient outcomes, and reducing transfusion costs 

to society at large, which, as per SABM, has reached a 

staggering $8.4 billion USD for unnecessary transfusions.40 

Effective PBM would also conserve blood products for 

patients who may really benefit from them as it should be 

noted that the rate of blood donation in the US dropped to 

4.5% in 2011 for persons aged 16–64 years, the lowest dona-

tion rate since 1997.2 PBM has been cited as one of the ten 

key advances in transfusion medicine over the past 50 years.41 

The four guiding principles of effective PBM are anemia 

management, coagulation optimization, blood conservation, 

and patient-centered decision making.8 But of significance, 

PBM strategies are not a unilateral approach; rather, they 

involve a group of multidisciplinary, multimodality services 

and specialists at many levels working together, including 

the hospital transfusion service, transfusion safety officers, 

hospital administrators, nurses, perfusionists (who provide 

Cell Saver services during surgery), pharmacists, anesthe-

siologists, and other medical and surgical specialists. PBM 

strategies also offer a variety of treatment options used to 

prevent or treat anemia to minimize the need for blood trans-

fusion, which are important to understand within the context 

of a patient-centered approach as discussed below, though a 

more detailed discussion of these options is beyond the scope 

of this review but can be found elsewhere.8,42

Preoperative anemia has been associated with increased 

risk of allogeneic blood transfusion and postoperative mor-

bidity and mortality.42,43 Therefore, screening for anemia and 

coagulopathy, in addition to other high-risk patient factors 

noted by Ferraris et al42 such as advanced age and comorbidi-

ties, prior to planned elective surgical procedures is of high 

importance in order to ensure proper workup and treatment, 

including nutritional support (dietary iron and vitamins), 

administration of iron infusions or erythropoiesis-stimulating 

agents (ESAs), as well as a review of all medications and 

supplements/herbs (which may interfere with coagulation) 

taken by the patient. Screening patients early on, well before 

the planned procedure, can also stimulate discussion about 

the role of blood product transfusion and allows patients to 

express their views of transfusion in a shared decision-making 

model (Figure 1). Shared decision making empowers patients 

to be involved in their own treatment decisions, effectively 

enabling them to act as a member of the clinical transfusion 

team, frequently culminating in a formal informed consent. 

However, Vetter et al18 note that shared decision making is a 

broader concept than informed consent, with three essential 

elements: 1) recognizing and acknowledging that a decision 

is required; 2) knowing and understanding the best avail-

able evidence; and 3) incorporating the patient’s values into 

the decision. Many patients will have concerns and even 

misconceptions about the safety of the blood supply, which 

may deter them from accepting blood transfusions.18,19 Some 

patients may express interest in pre-donating their own blood 

(ie, autologous blood donation) or in having family members 

or friends donate blood for them in case of need (ie, directed 

or designated blood donation). However, autologous blood 

donation has been on the decline and is associated with 

higher risk of decreased postoperative hematocrits, increased 

risk of transfusion, and increased cost, as well as increased 

wastage of blood because many autologous units are never 

used.2,44–47 Therefore, it is not uniformly recommended as 
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Figure 1 PDA versus PCA during blood transfusion.
Notes: In PCA, the transfusion decision point occurs after patient discussion, while in PDA, it occurs beforehand. PCA is optimal within a patient blood management 
environment that educates physicians, minimizes transfusion, offers alternatives, and leads to improved patient safety and clinical outcomes with reduced overall costs. Note 
that, in PCA, alternative treatment and transfusion are not necessarily mutually exclusive but that alternative treatment may reduce the amount of transfusions needed.
Abbreviations: PDA, physician-driven approach; PCA, patient-centered approach.

a blood conservation strategy. Meanwhile, directed blood 

donations are not considered to be any safer than blood from 

volunteer blood donors and have added logistical problems 

such as confidentialty.48

Iron infusions may be appropriate for some patients who 

are found to be anemic though physicians may be reluctant to 

prescribe parenteral iron because of past problems, such as 

anaphylaxis and fatalities, associated with older iron prepa-

rations, particularly high-molecular-weight iron dextran.49 

Newer preparations – low-molecular-weight iron dextran, 

iron sucrose, and ferric gluconate – have improved safety 

profiles so that physicians should be encouraged to utilize 

parenteral iron as a means to correct anemia and avoid 

transfusions in their patients.50 ESAs may also be given 

with or without iron and have shown benefit in reducing 

transfusion requirements though they are costly and have 

associated cardiovascular risks, particularly at higher target 

hemoglobin levels.51,52

Intra- and postoperative blood conservation techniques, 

including the application of acute normovolemic hemodilu-

tion (ANH), cell salvage, topical hemostatic and sealant 

agents, and antifibrinolytic agents, may also be discussed with 

patients and used when appropriate. ANH, a method in which 

whole blood is collected and replaced by crystalloid and/or 

colloid fluid with retransfusion of the whole blood at the end 

of the surgical procedure, has been successfully used in some 

cases but is not uniformly recommended.53 Segal et al,54 for 

example, found only modest benefit of preoperative ANH 

in their meta-analysis. Intraoperative cell salvage may be 

considered for procedures associated with significant blood 

loss (ie, .1,000 mL or 20% of blood volume),55 though Esper 

and Waters56 suggest that cell salvage may be cost effective 

and should be considered with even smaller amounts of blood 

loss than previously recommended. Likewise, postoperative 

cell salvage may be useful in select cases.57 However, cell 

salvage, along with ESAs, may not be cost effective for 

some types of procedures in which significant blood loss 

is expected (such as total hip and knee arthroplasties), and 

there are a number of potential contraindications, such as 

contamination of the salvaged blood by urine, bowel contents, 

infection, amniotic fluid, malignancy, etc, or an underlying 

hematological condition of the patient (eg, sickle cell disease) 

that may prevent use of the cell saver; these issues should be 

discussed with the patient.55,58 Topical hemostatic and seal-

ant agents have also been found to be effective in surgical 

blood conservation.59 Meanwhile, there has been evidence 

for many years that the antifibrinolytic agents tranexamic 

acid and epsilon-aminocaproic acid reduce the need for 

blood transfusion in surgery (particularly cardiac surgery), 

with one review showing that tranexamic acid reduced blood 

transfusion in elective surgery by 34%.60–62 Another antifi-

brinolytic agent, aprotinin, was withdrawn from the market 
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after studies revealed increased risk of serious end-organ 

damage and death.63,64 Use of surgical technologies (such 

as electrosurgery, argon beam coagulation, and radiofre-

quency technology) and bedside coagulation monitoring 

devices, such as thromboelastography (TEG®; Haemonetics, 

 Braintree, MA, USA), or thromboelastometry (ROTEM®; 

TEM Innovations GmbH, Munich, Germany), have also been 

shown to be useful in aiding hemostasis to minimize blood 

loss.8,65 Lastly, strict attention should be paid to minimizing 

blood draws for laboratory tests pre- and postoperatively as 

excessive phlebotomy has been known to greatly contribute 

to anemia.66,67

It is apt to mention here that the possibility of under-

transfusion should not be overlooked, as noted by Hibbs 

et al,68 who suggest that utilization review include such 

monitoring. Although these authors did not find evidence 

of undertransfusion in their study patients with either low 

hemoglobin or low platelet counts, they recommend clear 

justification for the withholding of transfusion just the same 

as for administering a transfusion.

Current evidence for patient 
inclusion to optimize outcomes  
and opportunities for improvement
In its critical report, the IOM stated that the “US health care 

delivery system does not provide consistent, high-quality 

medical care to all people.”25 It further went on to recommend 

that the health care delivery system should be reorganized 

to provide care that is safe, effective, and efficient and that 

it must be evidence based as well as respectful of patients’ 

values (ie, patient centered). The report further advocated 

that knowledge must be shared via open communication 

between clinicians and patients and that shared decisions 

must also be evidence based. In a previous report, the 

IOM concluded that perhaps as many as 98,000 persons 

die each year in US  hospitals as a result of preventable 

medical errors.69  Subsequent to this, The Joint Commis-

sion established the National Patient Safety Goals, effective 

January 2003, intended to reduce key medical errors.70 The 

inclusion of patients in their health care decisions, along 

with clinician knowledge of evidence-based medicine, can 

promote improved patient safety and lead to improved clinical 

outcomes and patient satisfaction, as demonstrated by experi-

ence within and outside the realm of transfusion.42,71,72 Yet, 

despite these lofty reports and safety goals, progress in the 

way of transfusion medicine has been slow to develop. Table 

3 outlines factors that need to be looked into to improve trans-

fusion practice. Murphy et al73 identified overly  optimistic 

perceptions of actual transfusion practices, knowledge 

deficits, prescriber variation in transfusion thresholds, and 

limited explicit communication (ie, transfusion thresholds 

rarely discussed on clinical rounds) as important provider and 

system barriers to evidence-based RBC transfusion practices. 

Meanwhile, Vamvakas74 has advocated for progress via the 

implementation of a transfusion strategy that would utilize 

multicomponent apheresis (ie, multiple blood components 

collected from one donor intended for the same recipient) 

along with PBM as a means to reduce donor exposure and 

achieve as-low-as-reasonably achievable risk, a strategy he 

termed the “patient-centric paradigm” (as opposed to the 

“component-centric paradigm”).

As noted above, clinician knowledge gaps in transfusion 

medicine persist, hindering them from practicing effective 

evidence-based medicine despite recommendations from 

RCTs and updated transfusion guidelines. Toy75 found that 

one-on-one meetings with physicians, scheduled teaching 

conferences, prospective audits of ordered transfusions 

along with daily clinical rounds of transfused patients, and 

transfusion guidelines in the operating room were effective 

measures in providing transfusion education. However, these 

methods, in particular those involving prospective audits and 

Table 3 Factors to be looked into to improve transfusion 
practice and related references

Factors References

1.  education of clinicians and nurses  
on transfusion procedures  
to reduce knowledge deficits

Toy,75 Kaur,76 Haspel77

2.  Dissemination of updated  
evidence-based transfusion guidelines

Toy75

3.  Prospective audits of blood  
product requests

Toy75

4.  Use of computerized  
physician-order entry

Rothschild,78 Goodnough,79 
Yerrabothola80

5.  Use of transfusion avoidance/blood  
conservation strategies  
(ie, preoperative anemia screening,  
iron/eSA infusion, intraoperative  
cell salvage, etc)

Feagan,50 Steensma,51 
Lindstrom,53 Ashworth,55 
esper,56 Ozawa,59 
Ker,60 Henry,61 
Brown,62 Bolliger,65 
Thavendiranathan,66 Chant67

6.  Use of multicomponent apheresis  
transfusion strategy (patient-centric  
paradigm)

vamvakas74

7.  Timely transfusion consent  
and shared decision making

Schenker,23 eisenstaedt39

8.  Use of TQM approach  
and systematic reviews

Ferraris,42 Dorée,85 
wilkinson86

9.  evidence-based implementation  
to bridge gap between high-quality  
evidence and clinical practice

Lorencatto87

Abbreviations: eSA, erythropoiesis-stimulating agent; TQM, total quality 
management.
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daily patient rounds, are very time consuming and may not be 

practical for many hospital transfusion services to implement. 

Meanwhile, Kaur et al76 recommended transfusion medicine 

training at the undergraduate level, with regular mandatory 

training of interns, residents, and nurses. Toward that end, 

Haspel et al77 reported that a greater amount of medical school 

or higher-quality residency training in transfusion medicine 

was associated with increased transfusion medicine knowl-

edge on an international level, as measured on a standard-

ized survey. Computerized physician-order entry (CPOE) 

guides have also been shown to be effective, in conjunction 

with education, in reducing inappropriate transfusions.78–80 

In the authors’ experience within our own PBM program, 

we have found that a combination of strategies, including 

prospective audits of RBC transfusions, educational semi-

nars, updated transfusion guidelines, and the use of CPOE 

guides, have effectively improved transfusion practices by 

physicians, with a decrease in the number of transfused 

RBC units by approximately 33%, even when adjusted for 

patient discharges, representing a significant decrease in inap-

propriate transfusions and progress toward evidence-based 

transfusion practices (unpublished data).

Yet another barrier to shared decision making and 

improved transfusion practice is that patients do not receive 

timely and appropriate information regarding the benefits, 

risks, and alternatives to transfusion. In fact, studies have 

shown that even when standardized written information is 

available, it is often not distributed to patients.32,81 Clearly, 

ensuring that patients receive intended informational pam-

phlets and materials is merely a first step as there is no guar-

antee that patients will read or understand the  information. 

Thus, others have proposed use of read back, in which a 

patient is asked to repeat discussed information to ensure 

comprehension, the viewing of an informational video prior 

to transfusion, and the use of an evidence-based decision aid 

to guide clinicians and patients through the decision.23,81,82 

Furthermore, patients must receive the transfusion informa-

tion at a time when they will be able to understand the risks 

and benefits and have time to undergo appropriate alterna-

tives, such as iron and ESA therapy. Yet, differences in 

the way that physicians and patients perceive transfusions 

and associated risks as noted above, as well as ethnic and 

racial disparities in the way that health care is administered, 

pose significant challenges toward improving transfusion 

practices in a patient-centered and shared decision-making 

model but represent opportunities for improvement.18,20,83,84 

 Additionally, introduction of newer technologies such as 

point-of-care coagulation testing (eg, thromboelastography) 

can improve patient laboratory monitoring and, thus, appro-

priate use of blood products.

Of note, in the wake of increasing recommendations for 

blood management protocols, a number of transfusion utiliza-

tion consulting and external review services have cropped up 

in recent times to assist health care organizations in improv-

ing their transfusion practices through proprietary utilization 

data analysis, case review, and educational sessions. Such 

services perhaps can assist in establishing a total quality 

management approach, defined as continuous assessment of 

quality improvement, to blood conservation as recommended 

by Ferraris et al.42 Though such services do carry significant 

upfront charges, the long-term savings, along with increased 

patient satisfaction and safety, can justify their employment 

to hospital administrators.

Use of systematic reviews may also improve the prac-

tice of transfusion medicine. In light of the vast expansion 

of transfusion medicine as a specialty, given the increasing 

number of transfusion-related therapies along with blood 

conservation techniques as well as the movement toward 

evidence-based medicine, it is understandable that the 

number of clinical studies involving transfusion therapy 

has greatly increased over the past 10–15 years. As such, 

Murphy et al85,86 have performed several systematic reviews 

covering international RCTs across different aspects of 

 transfusion. Systematic reviews allow for a better under-

standing of the totality of the evidence base, are less biased 

in their approach toward their review of a subject, and make 

the results of different clinical trials much more accessible 

to clinicians.85 However, while some areas of transfusion, 

such as transfusion triggers and RBC transfusion in critical 

care, have been covered by systematic reviews, many other 

areas have not been covered. A recent systematic review of 

RBC transfusions,86 covering 142 RCTs over 11 different 

clinical specialties and 10 types of interventions (eg, leuko-

reduced RBCs, transfusion triggers, RBC transfusion versus 

no transfusion, etc), reported that the quality of many of the 

RCTs is poor, particularly older studies prior to 2001, and 

that there are clinically relevant gaps in the evidence base. 

The authors recommended that future research be directed 

toward trigger trials, storage age of blood, transfusion versus 

no transfusion, targeting specific specialty areas with lack of 

RCTs relative to their use of blood transfusion (eg, obstetrics 

and gynecology, oncology), and updating systematic reviews 

to include areas lacking such reviews of identified RCTs 

(eg, solid organ transplant).

Finally, Lorencatto et al87 espouse the concept that 

bridging the gap between high-quality evidence and  current 
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clinical practice in transfusion medicine will require 

evidence-based implementation. These authors note that 

implementation science is an emerging field of study focusing 

on the investigation of methods for promoting the systematic 

uptake of evidence into routine clinical practice, which has 

played a central role in developing and evaluating interven-

tions to change clinical practice and minimize the so-called 

“evidence–practice gap.”

Conclusion
Despite published evidence-based medicine, transfusion prac-

tices remain far from ideal. Implementation of a  patient-centered, 

shared decision-making approach to transfusion within the 

context of a PBM program, or perhaps the “patient-centric 

paradigm” envisioned by Vamvakas,74 will be of great benefit 

to patients, with improved outcomes, safety, satisfaction, and 

cost savings to health care organizations.  Evidence-based 

implementation of strategies that involve provision of transfu-

sion education to clinicians, including medical students, resi-

dents, nurses, and others involved in the transfusion of blood 

to patients, use of updated transfusion guidelines, use of CPOE 

and decision-support aids, blood utilization review, and timely 

and informative transfusion consent, as well as dissemination 

of transfusion alternatives and blood conservation techniques, 

in a multidisciplinary, teamwork approach will be required. 

Ultimately, however, we believe that such implementation will 

necessitate a major paradigm shift in the US health care culture 

from a system in which transfusion is viewed by the clinicians 

as a first-line, quick-fix treatment option for the anemic patient 

to one in which transfusion becomes an option after careful 

discussion with the patient. Nevertheless, through the efforts 

of organizations such as the Joint Commission, the AABB, 

and the SABM, we are encouraged that this paradigm shift has 

begun, as evidenced by reports of successful PBM programs 

as well as a steady decline in transfusions across the US over 

the past few years.88,89
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