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F
ew medical procedures rival the status of blood

transfusion as one of the most widely used and

emotion-laden medical treatments. Empirically

applied in the 1800s to reduce or eliminate post-

partum hemorrhage-related deaths, its use witnessed

exponential growth as the world was engulfed in wars of

the 20th century. Evidence of certain harmful consequen-

ces surfaced over the years,1 but the linkage between

transfusions and disease transmission is what ultimately

caused concern in both the public and the medical com-

munity.2 In response, the blood industry, with the aid of

science, has been working to restore the lost confidence in

blood by increased surveillance and has stated that blood

is “the safest it has ever been.”3 However, randomized

controlled and population studies have continued to link

transfusions to negative clinical outcomes.4

Blood transfusions may be administered to treat

acute severe anemia, which is a precipitous decrease in

the patient’s red blood cells (RBCs) or hemoglobin (Hb)

and threatens oxygen delivery to organs. Acute severe ane-

mia initiates the body’s adaptive responses, such as

increased cardiac output, reduction in systemic vascular

resistance with vasodilation of the vessels to the major

organs, and an increase in tissue extraction, all to fail at

different stages of progression. Risk of tissue ischemia and

injury can become unavoidable because of inadequate tis-

sue oxygen delivery, which leads to tissue hypoxia, multi-

ple organ failure, and death.5,6

Appropriate timing and dosing of RBC transfusions

became an enigma after the emergence of restrictive ver-

sus liberal transfusion studies7 and still remains a funda-

mental question lacking a clear answer.8 The ensuing

confusion led many in the transfusion world to question

this practice in light both of the shifting risk–benefit ratio

of transfusion and of emerging new agents to treat ane-

mia. Some have remained focused on the indications of

transfusion—when and for whom it is appropriate. Others

have ventured looking beyond the blood components,

asking what else can be done beside or even in lieu of

transfusion.

Barring the relatively small number of patients who

need transfusion due to acute hemorrhage (e.g., trauma),

for the vast majority of the recipients of allogeneic blood

components, transfusion is the result of ongoing and

chronic processes developing over a long period of time.

Clearly for a chronic kidney failure patient on dialysis,

sepsis patient admitted to the critical care unit, or an

iron-deficient elderly individual who is scheduled for hip

replacement surgery in 2 weeks, indication of transfusion

is not something that is imminent. Late in the 1990s and

beginning of the 2000s, movements were founded in

Europe, Australia, and United States that examined trans-

fusion practice, the underlying reasons for transfusion,

and competing therapeutic modalities for those reasons.

These efforts identified an initial unmet need: the detec-

tion, diagnosis, and proper management of anemia.

Paralleling these movements was the accumulating

knowledge and experience gained from successful treat-

ment of patients for whom blood was not an option. Their

survival with Hb levels considered incompatible with life9-11

opened new doors into the physiology and biology of ane-

mia and resuscitation of the hematopoietic system. This

added knowledge has vastly expanded our scope of atten-

tion from the simple physics of the human circulation

(mostly flow related) to the intricate interactions of several

other players, namely, the contribution of the endothelium

and the role of gene expression. Oxygen delivery and
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utilization formulas, familiar to all clinicians, should be

reconsidered and refurbished to include these and other

important contributors.

Several approaches were adopted to limit the use of and

need for allogeneic blood transfusion in all at-risk patients.

The concept was initially dubbed “blood conservation,”

emphasizing efforts to preserve the patient’s own blood as a

valuable resource and protect it from avoidable losses.12,13

The concept further evolved into “blood management,”

expanding the scope of the strategies to include other

approaches to maintain and optimize Hb level and hemo-

stasis (not just “conservation,” but better “management” of

patient’s blood), and eventually, it emerged as “patient blood

management” (PBM) to remind us all that what matters is

the patients and their clinical outcomes.12,13

As expected, the evolution continued. Earlier defini-

tions of PBM revolved around the appropriate provision

and use of blood for improved patient outcome.14 This

was later revised to place more emphasis on preventative

measures that directly address diseases or conditions that

can benefit from multiple treatment modalities. Thus, the

emphasis shifted from treatment (transfusion) to disease

states such as anemia or coagulopathy. According to the

current definition, the goal is not merely avoiding or with-

holding transfusions, but timely application of evidence-

based medical and surgical concepts designed to manage

anemia, optimize hemostasis, and minimize blood loss to

improve patient outcomes.15

As with most reforms, early adoption of PBM was

somewhat slow and sporadic. Efforts for establishing prac-

tice guidelines date back to the mid-1990s.16,17 Reports of

clinical experiences emerged, which typically evaluated a

limited number of strategies such as autologous transfu-

sion and erythropoiesis-stimulating agents and focused

on transfusion rates as the primary endpoint.17 A notable

example of such earlier studies is the Orthopedic Surgery

Transfusion Hemoglobin European Overview (OSTHEO)

study, a survey of almost 4000 patients undergoing hip or

knee arthroplasty surgery in 225 centers.19 The study con-

cluded that better management of perioperative anemia,

more accurate estimation and monitoring of blood loss,

better adherence to transfusion guidelines, and use of

techniques such as autologous transfusion and pharma-

cologic interventions are effective blood management

approaches that can reduce transfusions and lead to lower

rates of some complications (e.g., wound infections).19

Despite a growing number of reports, studying the

impact of PBM programs has remained a challenge. By

definition, PBM is a multimodality and multidisciplinary

approach that spans the whole duration of the clinical

management of patients.20,21 For a patient scheduled for

an elective surgery, this period can start several weeks

ahead of the planned procedure (to allow for proper

screening and management of anemia and other risk fac-

tors),22,23 and it may last well into the postoperative

period. During this period, an individualized plan of care

should be devised for each patient to address their specific

needs and conditions, relying on an expanding array of

modalities and interventions.24 With all this done, the ulti-

mate success should be measured in terms of improved

patient outcomes, with or without economic impact.

While it can be difficult to measure the multifaceted

approach associated with PBM, it is far simpler to focus

on a few rather standardized interventions and examine

easily reachable and quantifiable measures such as Hb

level and transfusion utilization metrics. Therefore, it is

not surprising that there is a dearth of studies that have

evaluated PBM to its full breadth.

Clinically relevant patient outcomes are often more

complicated to measure and quantify and they are suscepti-

ble to several confounders. Mortality and serious morbidity

are commonly listed among the clinical outcomes of inter-

est, but given the overall improvements in clinical manage-

ment of patients and their outcomes, risk of these major

events has been generally declining to the point of making

mortality rate statistically difficult. This means that larger

patient populations (usually several thousands) will be

needed to design studies adequately powered to detect clini-

cally significant differences between the study arms.25 An

alternative strategy to reduce the required sample size is to

combine various individual outcomes into “composite” out-

comes, but this approach comes with problems of its own,

given that the various outcomes do not have the same (or

even generally accepted relatively fixed) weight and signifi-

cance (what is the relative importance of death compared

with renal failure?), and a PBM program might not necessar-

ily have a similar impact on various components of a com-

posite outcome measure.26 Indeed the vast majority of the

studies reporting on composite endpoints combine drasti-

cally different outcomes into single measures without pro-

viding much justification for their selection. Further, they do

not adequately report the impact of the study intervention

on the individual components.27 Fortunately, individual

interventions such as autologous transfusion techniques,

hematinic medications, and hemostatic agents have been

extensively and effectively studied and many have been in

clinical use for years.24

Despite the thorny nature of measuring clinical out-

comes, one study has been especially enlightening in this

regard. The retrospective study compared the rates of

mortality and of complications between propensity score–

matched cardiac patients who were treated either at a

hospital with a PBM program or at one without. The

cohort treated at the former had both lower mortality and

lower complication rates. Further, although the hospital

with the PBM program has a transfusion rate of only 11%

for the cardiac patients, its cardiac program was ranked

first in its state for lowest risk-adjusted mortality.28 Several

other studies demonstrating positive clinical outcomes of

PBM have focused on either the Jehovah’s Witness
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population29-31 or the effects of restrictive versus liberal

transfusion policies.7,26,32-35

A turning point in the global arena came in May 2010

when the 63rd World Health Assembly on the availability,

safety, and quality of blood products adopted resolution

WHA63.12, which unequivocally endorsed PBM.36 The

resolution was followed by the World Health Organization

Global Forum for Blood Safety meeting in March 2011,

which was arranged for the purpose of further exploring

PBM and its significance for patient health and safety. The

attendees also sought to assess the current challenges in

implementing PBM programs and to identify mechanisms

for improving the impact of PBM programs.

THE AMERICAN PERSPECTIVE: IRONING
OUT THE POLICIES AND STANDARDS

After the passing of the resolution WHA63.12 and global

endorsement of PBM, the U.S. Department of Health and

Human Services tasked the Advisory Committee on Blood

Safety and Availability to assess the implications of this

resolution and its implementation.37 The Committee rec-

ommended to38 identify mechanisms to obtain data on

PBM, utilization of transfusion, and clinical outcomes; sup-

port development and promulgation of national standards,

for blood use; ask the Agency for Healthcare Research and

Quality to evaluate available clinical guidelines and to

sponsor comparative effectiveness research in PBM and

transfusion; and support demonstration projects on PBM.

These recommendations have not yet resulted in

action to date; however, the committee is reevaluating

them to implement as many as possible. Although silent

on PBM, the Centers for Medicare & Medicaid Services

has embarked on a mission to develop integrated care as

part of the Affordable Care Act, and a pilot PBM project

funded by the Centers for Medicare & Medicaid Services is

essential in the United States.

Efforts to integrate PBM as part of regulatory standards

in the United States date back to much earlier. Since 2005,

the Joint Commission has been working on developing per-

formance measures for PBM programs.39,40 Even though

their measures are not used in the accreditation process,

owing to the controversial lack of endorsement from the

National Quality Forum, the Joint Commission has made

them publicly available and continues to promote them as

effective quality improvement tools for hospitals and other

health care organizations.20,41 Since 2014, the Joint Com-

mission has renewed its efforts to revise and update these

measures as electronic PBM performance measures—a set

of new measures based on data from electronic health

records. The candidate measures posted for public com-

ments include preoperative anemia screening, Hb level

and type and crossmatch/type and screen, initial transfu-

sion threshold, blood conservation, and outcomes of PBM.

Further evaluation and testing of the measures in hospitals

was planned for the middle of 2015.42

Efforts for blood conservation, reduced exposure to allo-

geneic transfusions and caring for patients for whom blood

is not an option, were first organized by a few dedicated

physicians who formed the first network for transfusion

alternatives called NATA.43 As a pioneer in the field of PBM,

the Society for the Advancement of Blood Medicine has also

developed its proposed clinical standards for PBM pro-

grams.44 The quality indicators fall under 12 broad categories

of standards: leadership and program structure; consent pro-

cess and patient directives; blood administration safety;

review and evaluation of the PBM program; transfusion

guidelines and peer review of transfusion; preoperative ane-

mia evaluation and readiness for surgery; perioperative auto-

logous blood collection and administration; phlebotomy

blood loss; blood loss associated with surgery, procedures,

and underlying medical conditions; massive transfusion pro-

tocol; management of anemia in hospitalized patients; and

management of anemia in nonsurgical outpatients. Despite

important distinctions and the far more detailed nature of

Society for the Advancement of Blood Medicine measures,

some overall alignments between these and the measures

proposed by the Joint Commission can be spotted.

Most recently, the AABB has also come forward with a

publication of its own PBM standards, which stipulate

that the clinicians responsible for ordering transfusions

should have some measured qualifications to do so, that

is, educational materials with pre and post assessment,

and internal transfusion guidelines must be developed at

each PBM program. A three-level accreditation approach,

reflective of the varying levels of complexity and ranges of

clinical services in different facilities, is provided.45

While the growing number of PBM measures and stand-

ards is a welcomed change that is expected to promote the

wider adoption of PBM, the execution of these measures has

been dragging. Appropriate transfusion practices and avoid-

ance of unnecessary diagnostic tests, which contribute to

the development of hospital-acquired anemia, are common

themes in quality initiatives such as the American Board of

Internal Medicine’s Choosing Wisely campaigns,46-49 but

advocacy of a higher level of integration of these and many

other PBM strategies that can improve the outcomes of the

patients is missing. Likewise, while quality measures have

become the centerpiece of the health care reform and are

increasingly implemented and tied to reimbursements, PBM

measures are still absent, for the most part, from the estab-

lished Physician Quality Reporting System measures.

THE AUSTRALIAN PERSPECTIVE:
CLINICIAN-DRIVEN CENTRALIZED

APPROACH

The establishment of PBM as a standard of care in the

Australian health system is an impressive success story.

SHANDER ET AL.

S96 TRANSFUSION Volume 56, March 2016



This could not have occurred without two decades of

groundwork and remarkable cooperation from the clinical

workforce through to the highest levels of government. As

was the case around the world, it was the AIDS epidemic

in the 1980s that brought the focus onto the risk–benefit

equation of blood transfusions for the patients. In Aus-

tralia, the pot was stirred in 1988 by a provocative article

in the Medical Journal of Australia, “The Paradigm Shift in

Blood Transfusion,” advocating a greater patient focus,

rather than donor focus, for the blood sector and transfu-

sion medicine. However, it took another 12 years for real

interest to emerge.50 The first Australian comprehensive

blood conservation and bloodless surgery program was

established at Fremantle Kaleeya Hospital, a private health

care facility in Western Australia.

In 2000, a review of the alternatives to homologous

blood donation was commissioned by the Australian

Health Ministers’ Advisory Council recommending imple-

menting a transfusion protocol and minimizing blood loss

and blood products. Unfortunately, there was minimal

action resulting from the recommendations, as there was

no implementation policy to support the report being put

into clinical practice. In 2001, a combined initiative of the

National Health and Medical Research Council and the

Australian and New Zealand Society of Blood Transfusion

made progress on the development of clinical practice

guidelines for blood component therapy. Unfortunately,

these guidelines were blood product focused and, as with

many guidelines, translating them into clinical practice

was challenging and met with minimal success.

Parallel to the development of these guidelines, the

Australian government was becoming concerned about

the increasing cost of the provision of donor blood to the

community, as well as disturbing aspects of blood sector

governance, organization, and clinical practice. In 2001,

the Review of the Australian Blood Banking and Plasma

Product Sector (the 2001 Stephen Review) was completed.

A key recommendation of the Stephen Review was for real

clinician-led practice change in hospitals. Its recommen-

dations also included the need for national safety and

quality standards, hospital governance arrangements,

engaging clinicians and developing guidelines, partnering

with the Australian Commission for Safety and Quality in

Health Care, and practice in this area to be included in

hospital accreditation and national hemovigilance. The

2001 Stephens Report became a pivotal point for change

and the recommendations were written into legislation in

2003, resulting in the formation of a National Blood

Authority (NBA) with the engagement of the Common-

wealth and all state and governments enshrined in a

national blood Agreement (2003).

The ensuing progress from legislative changes to dis-

semination of the concept and principles of PBM as a

standard of care occurred over the following decade. In

2002, the Australian and New Zealand Society of Blood

Transfusion had a major focus on PBM for its annual sci-

entific meeting, as did the Australian Red Cross Blood

Service in 2006. Several Australian states initiated transfu-

sion medicine and PBM educational and clinical practice

improvement programs (BloodSafe, BloodWatch, and

BloodMatters). These programs became the harbingers

for the development of coordinated efforts at a national

level with the NBA taking a lead role in PBM.

The year 2008 saw the commencement of the enor-

mous and challenging task of developing patient-focused

and evidence-based PBM guidelines, in contrast to the

previous traditional product-focused guidelines. Substan-

tial government funding flowed as it was becoming appa-

rent from Australian and international research that the

principles and practice of PBM yielded considerable bene-

fits. The development of the guidelines was clinician led,

with expert clinical reference groups for each of the six

modules. This initiative was a demanding commitment

for busy clinicians; regardless, they were engaged enthusi-

astically in the process. Clinician-led guideline develop-

ment was, and continues to be, a critical factor in

acceptance and facilitation in translating the recommen-

dations into clinical practice. The implementation of the

PBM guidelines is complemented by blood and blood

products being included as Standard 7 in the National

Safety and Quality Health Service Standards. The Stand-

ards are the mandated requirement for hospital accredita-

tion. The aim of Standard 7 is to ensure that safe,

appropriate, effective, and efficient blood management

systems are in place. This aim supports the objectives of

the Governments’ Statement on National Stewardship

Expectations for the Supply of Blood and Blood Products,

endorsed by all Australian Health Ministers in 2010.

Six PBM guideline modules have been developed, five

of which are completed and available online. The modules

cover critical bleeding and massive transfusions, perioper-

ative treatment, medical treatment, critical care, obstetrics

and maternity, and pediatrics and neonatology (in final

stages). The guidelines have been approved by the

National Health and Medical Research Council and are

widely acknowledged as the best and most comprehensive

references available at this time. They are available free of

charge on the NBA website (see Table 1).

The completion of this project has been a milestone

in Australia’s PBM journey and the challenge now is to

keep them relevant and up to date. To this end, methodol-

ogies are being reviewed to enable a less laborious and

costly process that will achieve online currency.

One of the most important recent PBM initiatives in

Australia has been led by the Australian Commission on

Safety and Quality in Health Care and has made PBM a

national priority by funding a National Patient Blood

Management Collaborative. This Collaborative involves

health care providers from across Australia. PBM is being

promoted as a standard of clinical care, with the current
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collaborative focusing on the perioperative setting. The

Australian Commission on Safety and Quality in Health

Care has a central role in establishing national quality and

safety health standards and overseeing the governance of

hospital accreditation. Importantly, this included the

implementation of a standard for blood and blood prod-

ucts in its 10 national safety and quality health service

standards. This, in turn, promoted an increased focus on

blood and blood products by hospital executives. One of

the central recommendations is that “health-care services

should establish a multidisciplinary, multimodal perioper-

ative PBM program.” The NBA has also established a

national PBM steering committee with an important role

in implementation of PBM nationally and facilitating

intergovernmental coordination and cooperation.

In 2014, under the theme “Patient Blood Manage-

ment as a Standard of Care in Australia: Past, Present and

Future,” the NBA, in association with the Western Aus-

tralia Department of Health, organized Australia’s inaugu-

ral national PBM conference in Perth, Western Australia. A

further symposium was held in 2015 and showcased

excellence in the implementation of the National Safety

and Quality Health Service Standards relating to blood

and blood products outlined in Standard 7.

Evidence of success of PBM in Australia

The comprehensive resources now available in Australia

are leading to improvements in PBM quality and safety

standards for patients, reduction in RBC usage, cost sav-

ings, less donor blood wastage, and fewer inappropriate

allogeneic blood transfusions. There are now accumulat-

ing supporting data available to substantiate the success

of these initiatives. There has been a progressive national

reduction in RBC usage of more than 16% since 2012.

Using a wide range of change strategies, a PBM improve-

ment collaborative in New South Wales extending over

several years achieved an overall 27.4% reduction of the

RBC transfusion across five elective surgical groups. This

reduction was associated with annual cost savings of over

AUD$8.5 million.51

Probably the most successful comprehensive PBM

program has been in Western Australia. This was achieved

in the context of that State already having the lowest

transfusion rate of the five large Australian jurisdictions

and one of the lowest reported in the developed world.

The Department of Health initiated the implementation

of a sustainable comprehensive health system-wide PBM

program. Only 3 years after the program was imple-

mented, the State saved a calculated AUD$10,725,750 in

direct product and hospital-related costs of RBC transfu-

sions in that year.52 These savings may be considerably

greater if hospital-associated costs of RBC transfusion

complications are taken into account.53 A preliminary

examination of patient outcomes in total knee replace-

ment demonstrated a significant reduction in composite

hospital-acquired complications and hospital length of

stay associated with the implementation of PBM.54

PBM resources in Australia

To ensure translation of the PBM principles and guide-

lines into clinical practice, jurisdictional PBM programs,

the Blood Service and the NBA have collaboratively devel-

oped a wide range of resources. The national PBM steer-

ing committee described above oversees a coordinated

approach. Most information about these resources is

available on the Internet and best accessed via the NBA,

Blood Service, or jurisdictional government websites listed

in Table 1. Appendix A provides further information on

several of the resources.

THE EUROPEAN PERSPECTIVE:
MANAGING CHANGE

As PBM is being integrated worldwide into routine prac-

tice, in about two-thirds of European countries, a number

of hospitals, professional societies, and/or medical associ-

ations currently endorse PBM. Nevertheless, the imple-

mentation of PBM in Europe has still been limited, and

considerable variations continue to exist.55

In autumn 2013, the European Commission issued a

call for tender for “Good Practices in the Field of Blood

Transfusion” via its Consumers, Health and Food Execu-

tive Agency. In the evaluation process, the Austrian Insti-

tute of Technology (AIT, Vienna, Austria) received the

TABLE 1. Resources on PBM available in Australia*

National websites Jurisdictional websites

http://www.blood.gov.au/
http://www.blood.gov.au/pbm-guidelines
http://www.blood.gov.au/resources
http://www.safetyandquality.gov.au/
national-priorities/pbm-collaborative/

http://www.cec.health.nsw.gov.au/programs/blood-watch
http://www.sahealth.sa.gov.au/wps/wcm/connect/public1content/

sa1health1internet/clinical1resources/clinical1programs/
blood1products1and1programs/bloodsafe

http://www.health.vic.gov.au/bloodmatters/
http://ww2.health.wa.gov.au/Corporate/Articles/N_R/Patient-blood-management
http://www.health.qld.gov.au/clinical-practice/guidelines-procedures/

patient-safety/blood-management/default.asp

* Most information about the background and current status of PBM is Australia is available on the NBA website at: http://www.blood.gov.au/.
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highest score for its proposal from independent experts.

At the end of 2013, AIT was awarded the contract by the

European Commission. The aims of the project are to

identify and map blood use, local and national differences

in PBM strategies and blood utilization, and good prac-

tices in PBM in Europe.

In light of the current transfusion practices, which are

consistent with remarkably liberal utilization of blood and

blood components in numerous European countries, the

project’s main tasks are to:

� Develop an EU guide for Member States and health

professionals;

� Implement PBM programs in five teaching hospi-

tals; and

� Prepare an implementation strategy to help all EU

Member States to disseminate and implement PBM

in hospitals.

This guide for the implementation of PBM will be

available for all medical professions and organizations

involved in dealing with anemia, blood loss, and transfu-

sion of blood and blood products. It does not address

medical questions or special interventions, which should

be part of medical guidelines.

Implementing PBM as a standard of care in Europe

Developments in Australia have clearly demonstrated that

through constructive cooperation among the main stake-

holders, such as statutory authorities, practitioners, patient

groups, and the blood services, PBM can be implemented

on a large scale in clinical practice within a few years.37,56

In the past, various change management models

(especially for business and industry) have been created.57-

65 One early model of change, which was developed by the

German-American psychologist Lewin,66 served as a basic

concept for Kotter’s model.61,67 Lewin described change as

a three-stage process: he called the first stage “unfreezing,”

the second stage “change,” and the third and final one

“freezing.” John Kotter’s eight-step model,68 on the other

hand, integrates more important elements that are com-

mon in change management processes. It has already been

successfully applied in many organizations in the industrial

sector and, specifically, it aims to integrate the PBM con-

cept in the Western Australia patient blood management

program.69 Thus, Kotter’s model was chosen to be used to

create the European PBM implementation guide.61 His

overarching concept will determine all the clinical and

organizational measures to be adopted and adapted to the

particular institutions.60,61,70

General Hospital in Linz (Austria)

The 900-bed General Hospital in Linz performs approxi-

mately 27,000 surgical procedures per year. Although it

had already been one of the institutions with the lowest

transfusion rates in the Austrian Benchmark Study, a PBM

project was initiated in 2008.14

Over a period of 6 years, clinicians reduced blood uti-

lization by 60% to 70%. The General Hospital in Linz

reported a reduction of RBC utilization of more than 40%

after the implementation of PBM.71 By the end of 2014, an

overall reduction of almost 70% in RBC concentrates was

achieved.

Two of the most important steps for this success were

the implementation of a premedication outpatient clinic

and the establishment of a diagnostic pathway. The latter

was developed together with surgical colleagues, includ-

ing timely assignment of patients and standardized treat-

ment of preoperative anemia. While this was initially only

possible in some surgical specialties, the emerging success

of this approach eventually led to the commitment of

additional surgical partners. As a consequence, more than

80% of patients are currently sent to the premedication

outpatient clinic before surgery. The introduction of a

standardized operating procedure for PBM resulted in the

award of an Austrian quality management certificate. Fur-

thermore, surgical partners have recognized PBM as a

trademark and organized PBM meetings to work out

instructional material for their professions. By gaining

broad acceptance, the need for further necessary changes

has been accepted and PBM implementation has become

easier.

WHAT LIES AHEAD

Considering the promising benefits of PBM strategies for

patients and the health care system, it looks hopeful that

it will be increasingly viewed and adopted by clinicians

and promoted and supported by the regulatory bodies as

a standard of care for all patients. As with any change,

there are still some clinicians and others with the tradi-

tional approach to blood transfusion and blood banking

that persist in searching for the Hb threshold (“trigger” in

the past) for transfusing RBCs, the so-called holy grail.

However, the patient-centered approach incorporates

many other treatments with transfusion in its rightful

place. PBM does not focus on transfusion, but rather on

identifying a medical condition that can be treated appro-

priately for the best clinical outcome. This approach has

been steadily rising in acceptance and implementation

throughout the medical community.

Moving forward, PBM should become an integral part

of postgraduate training, and players, including the gov-

ernment, should develop demonstration projects to fur-

ther validate the positive administrative and clinical

outcomes associated with the approach. PBM will most

plausibly become implemented on a national level

through education and reimbursement.
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APPENDIX A

Further information on PBM resources in Australia

BloodSafe eLearning Australia

https://www.bloodsafelearning.org.au/

Bloodsafe eLearning Australia provides a vehicle to

influence knowledge and provide consistent educational

messages to a variety of health care workers and profes-

sionals on issues of key importance to governments. This

has been a key successful strategic NBA partnership with

the South Australian government and has enabled transfu-

sion medicine–related education to be embedded into

various curricula in Australia, including nursing, junior

medical officer training, and advanced training for

anesthetists.

Tools that have been developed for implementation

of PBM

Completed PBM tools include:

� The publication of the Guidance for the Provision

of Intraoperative Cell Salvage and accompanying

patient materials and a business case and educa-

tion competency workbook;

� Material to support implementation of a single unit

program;

� Point-of-care testing in cardiac surgery cases;

� Guideline companion explaining PBM concepts

and interventions;

� The Preoperative Anemia Identification, Assessment

and Management Case Study.

PBM tools under development include

� The RBC and massive transfusion protocol clinical

audits;

� An iron product choice and dose calculation guide;

� A preoperative bleeding risk assessment and inter-

vention resource;

� Tools and information to support to patients;

� Tools and information to support general practi-

tioner involvement in PBM.

National computer information systems

The NBA operates a range of information and communi-

cations technology systems, many of them world leaders

in their field. There are currently two key systems imple-

mented and one under development.

The Australian Bleeding Disorders Registry (ABDR) is

a clinical tool used on a daily basis by clinicians in all Aus-

tralian hemophilia treatment centers to assist in manag-

ing people with bleeding disorders. It maintains an

electronic medical record system including a unique per-

sonalized secure smartphone app and website for patients

and family.

BloodNet is the national online ordering and inven-

tory management system, enabling pathology laboratories

and hospitals to place orders online for blood and blood

products, record inventory levels and the final use or non-

use of each unit, and produce real-time inventory man-

agement reports.

BloodSTAR is a new national system under develop-

ment to improve the efficiency and effectiveness of

authorization arrangements for the supply of immuno-

globulin against the guideline criteria for use. This

includes electronic support of subsequent ordering and

clinical review for continued supply.
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