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ABSTRACT

Background: There is limited literature relating to patient blood
management (PBM) programs in large multi-hospital systems
or addressing challenges of implementation across diverse
systems comprised of community and academic hospitals.

Objective: To establish a PBM program to improve utilization
of blood transfusion units at a multi-hospital system in the
Midwest (BJC HealthCare).

Methods: High-impact strategies in establishing the PBM
program included formation of Clinical Expert Councils (CECs)
of providers, establishment of consensus utilization guidelines,
and development of a robust reporting tool. CECs enabled
collaboration and facilitated standardization across a complex
system of academic, private practice, and tertiary facilities
with a diverse community of medical providers. Consensus
guidelines and the PBM reporting tool were key to creating
meaningful reports to drive provider practice change.

vidence from clinical trials and published clinical

guidelines support the adoption of a restrictive

blood transfusion approach in hospitalized, stable
patients as best practice."® As such, the development
and implementation of patient blood management (PBM)
programs has become an increasingly important process
improvement for reducing variability in transfusion prac-
tices and clinical outcomes.

As recently as 2013, BJC HealthCare, a multi-
hospital system in the Midwest, had no standardized,
system-wide blood management program, and trans-
fusion practices varied widely across providers and
between individual hospitals based on size, patient
population, and resources. The system consisted of 13
hospitals, ranging from large tertiary to smaller commu-

Results: Over the 5 years following implementation of the PBM
program, there has been a steady decrease in red blood
cell (RBC) utilization. Noticeable changes have taken place
at individual hospitals in the system, including reductions in
transfusions falling outside guideline parameters from 300
per quarter to less than 8 per quarter at 1 of our community
hospitals. No negative impact on patient care has been
identified.

Conclusion: In response to current transfusion guidelines and the
need for optimizing stewardship of blood product resources,
this hospital system successfully implemented a robust
PBM program that engaged academic and non-academic
community providers and decreased utilization of blood
transfusion resources in line with consensus guidelines.

Keywords: quality improvement; RBC transfusion; transfusion
practices; provider practice change; utilization trends.

nity and academic hospitals. Although adults constituted
the vast majority of the patient population, the hospital
system also included a pediatric specialty hospital, St.
Louis Children’s Hospital. In addition, some sites were
staffed by private practice providers and others by uni-
versity-based providers, including blood bank medical
directors. Due to the diversity of settings and popula-
tions, efforts to align transfusion and other practices
often faced multiple challenges. However, improving
the management of blood transfusions was identified
as a key resource stewardship priority in 2013, and
implementation of a system-wide program began after
extensive discussions and consensus approval by senior

From BJC HealthCare, St. Louis, MO.

Vol. 27, No. 3  May/June 2020 123



Patient Blood Management

hospital system and medical leadership. The primary aim
of the program was to optimize overall blood product
resource stewardship. Specifically, we sought to control
or reduce costs per patient-care episode using strategies
that would not negatively impact patient care and could
potentially even improve patient outcomes (eg, by avoid-
ing unnecessary transfusions and their attendant risks).
There is a plethora of literature related to the imple-
mention of PBM programs in individual hospitals,®'® but
few reports specifically relate to large multi-hospital health
systems,'®2! or directly address the unique challenges of
implementation across a diverse system of community
and academic hospitals and providers.”® Here, we dis-
Cuss our experience with establishing a PBM program
in a large, diverse, multi-hospital health system, provide
examples of innovative strategies, and address chal-
lenges faced and lessons learned. Future endeavors of
the PBM program at BJC HealthCare are also described.

Setting

BJC HealthCare is one of the largest nonprofit health care
organizations in the United States, delivering services to
the greater St. Louis, southern lllinois, and mid-Missouri
regions, and addressing the health care needs of urban,
suburban, and rural communities. As of 2018, the system
included 15 hospitals and multiple community health loca-
tions comprising more than 3400 staffed beds, 31,500
employees, and 4300 physicians with privileges. The sys-
tem annually has more than 151,000 hospital admissions,
81,000 outpatient surgery visits, and 537,000 emergency
department visits. In addition to inpatient and outpatient
care, services include primary care, community health
and wellness, workplace health, home health, community
mental health, rehabilitation, long-term care, and hospice.
As a nonprofit system, BJC is the largest provider of char-
ity care, unreimbursed care, and community benéefit in
Missouri, highlighting the fact that resource stewardship is
a critical issue across the entire system and the communi-
ties served.?

PBM Project

Preparation for large-scale change across several hos-
pitals began with creating a framework for the initia-
tive, which consisted of a “burning platform,” a guiding
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vision, and a coalition. The burning platform identifies
the importance and urgency of a change and helps to
establish commitment. Between 2012 and 2014, the
American Association of Blood Banks (AABB) released
new evidence-based guidelines and recommendations
calling for more restrictive transfusion practices pertain-
ing to red blood cells (RBCs; ie, a hemoglobin threshold
of 7 to 8 g/dL) in both inpatient and outpatient care.? In
addition, use of single-unit transfusions was recognized
as best practice by the AABB in the Choosing Wisely
campaign.?® Historically, adult patients requiring trans-
fusions were given 2 units in succession. The new rec-
ommendations provided a strong basis for changing
transfusion practices at BJC. It was believed that aligning
transfusion practices with the new guidelines was con-
sistent with the mission and vision of the work: that these
changes could lead to optimization of resources, cost
control, reductions in unnecessary blood transfusions,
and potentially improved care (eg, fewer transfusion-
related complications). We used the national guidelines to
initiate discussions and to identify clinical conditions and
associated laboratory parameters for transfusion therapy.

Once this burning platform was established, a team
comprised of physicians, blood bank experts, qual-
ity consultants, data analysts, and supply managers,
referred to as the Outcomes Team, was formed to
lead the change efforts across the system. Initial proj-
ects for the team included developing system-wide
consensus-based transfusion guidelines, providing edu-
cation to providers on the new evidence in transfusion
practice, and sharing BJC-specific historical utilization
data. The guiding principle for the group was that “blood
is a valuable resource, but not without risk, and less is
more.” In order to disseminate the vision of the initiative
across the system, campaign signs with the slogans “7 is
the new 10” (referring to the g/dL transfusion threshold)
and “1 is the new 2” (referring to the new practice of the
preferential transfusion of single units rather than 2 at a
time) were displayed in system hospitals.

Last, a guiding coalition of system leaders was
needed to help push the initiative forward and sustain the
program once fully implemented. Thus, a multidisciplinary
PBM Clinical Expert Counciel (CEC) was formed to assist
with implementation and maintenance of the program.



Role of PBM Clinical Expert Council

The PBM CEC was designed to improve overall physician
and expert engagement and provide a forum where stake-
holders from across the system could participate to voice
their expert opinion. CECs (which BJC formed in other clin-
ical areas as well) are multidisciplinary teams consisting of
clinical, administrative, and technical staff. The open, mul-
tidisciplinary structure of the councils allows for collabora-
tion that promotes change across a complex multi-hospital
system. Each hospital is represented by key physicians and
technical leaders, opening opportunity for both horizontal
and vertical partnership.

As part of the overall physician engagement strategy,
the PBM CEC was launched across BJC in November
2013 as a decision-making body for gaining system
consensus on matters relating to blood management.
The initial goals for the PBM CEC were to share informa-
tion and educate providers and others on the latest evi-
dence, to subsequently debate and develop consensus
for guidelines to be applied across BJC, and to identify
and adopt gold standard practices to drive and sustain
compliance across the system. More specifically, we
wanted to focus on how to avoid unnecessary blood
transfusions known to be associated with increased
risk for adverse reactions, other morbidity, mortality, and
longer length of stay. Council members met quarterly
to address 6 key drivers: patient safety, informatics and
data, quality improvement, efficiencies and workflows,
education and competency, and communication and
engagement. Members then voted to approve guide-
lines, policies, and procedures. The group continues
to assist in updating and standardizing guidelines and
providing input on improving the functionality of the
PBM reporting tool.

Development of the PBM Reporting Tool

Providing and sharing data on blood utilization and prac-
tices with the CEC and hospital leaders was imperative
to driving change. The Outcomes Team deliberated on
how best to generate and provide such information, con-
ducting comparisons between selected vendor-based
tools and potential internal BJC solutions. After investi-
gation, BJC leadership approved the development of an
in-house PBM dashboard tool using Tableau Desktop
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(Tableau Software, Inc.). The tool consists of an exec-
utive page with 5 additional tabs for navigating to the
appropriate information (Figure 1 and Figure 2); data
within the tool are organized by facility, service, provider,
ICD diagnosis, transfusion indication, and the Clinical
Classifications Software category, as defined by the
Agency for Healthcare Research and Quiality.

The PBM reporting tool was launched on December 31,
2014. The next priority after the launch was to validate the
tool’'s blood utilization data and implement enhancements
to make the tool more effective for users. A super-user
group consisting of blood bank supervisors and managers
was established. The goals of the user group were to pre-
view any enhancements before presenting the tool to the
larger CEC, test and validate data once new information
was added, and share and prioritize future enhancements.
User group meetings were held monthly to share best prac-
tices and discuss individual facilities’ blood utilization data.
In addition, each facility’s representative(s) shared how they
were driving changes in provider practice and discussed
challenges specific to their facility. Enhancements sug-
gested through the user group included: incorporation of
additional lab values into the tool to correspond with other
blood products (eg, fibrinogen, hematocrit, international
normalized ratio, and platelet count), addition of the specific
location where the blood product was administered, and
standard naming conventions of locations to allow compar-
isons across facilities (eg, Emergency Department instead
of ED, ER, or EU).

All hospital users were given access to a test version of
the reporting tool where they could review enhancements,
identify what worked well and what could be done better,
and suggest corrections. As changes were made to the
hospital lab systems, a sample of data was reviewed and
validated with affected facilities to confirm the continued
accuracy of the data. To ensure its practicality to users, the
tool continues to be improved upon with input from council
stakeholders and subject-matter experts.

Measurements

To monitor blood utilization across the health system,
we tracked the total RBC units administered by hos-
pital, service, and provider and also tracked pre- and
post-transfusion hemoglobin values.
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Figure 1. Executive page of the Patient Blood Management dashboard (November 2018 to November 2019).

Results

Overall, the system has seen a steady decrease in RBC uti-
lization over the 5 years since the PBM program was imple-
mented (Table), with an absolute decrease of 3998 RBC
units utilized per year from 2013 to 2018. From this assess-
ment, focus efforts are being identified and future work will
incorporate targeted metrics for those areas with higher uti-
lization of RBCs. More importantly, from 2014 through 2017,
there was a consistent decreasing trend in the number of
transfusion-related safety events (302 to 185, respectively).
However, there was a slight increase in reported events
from 2018 to 2019 (188 and 266, respectively).

In addition to system-wide improvement, noticeable
changes have taken place at individual hospitals in the BJC
system. For example, Boone Hospital Center in Columbia,
Missouri, began critically reviewing all RBC transfusions
starting in 2015 and, to raise awareness, communicating
with any provider who transfused a patient outside of trans-
fusion guidelines. Since then, Boone Hospital has seen a
dramatic reduction in transfusions considered noncom-
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pliant (ie, faling outside guideline parameters), from 300
transfusions per quarter, down to less than 8 per quarter.
St. Louis Children’s Hospital also began reviewing blood
products utilized by providers that fell outside of the stan-
dardized guidelines. At this hospital, physician champions
discuss any outliers with the providers involved and use
multiple methods for disseminating information to provid-
ers, including grand rounds, faculty meetings, and new
resident orientations.

Another success has been the partnership between
Barnes Jewish St. Peters and Progress West Hospitals
in providing PBM education. Their joint effort resulted in
implementation of education modules in BJC’s internal
learning system, and has provided PBM-related education
to more than 367 nurses, blood bank staff, and physicians.

Challenges and Lessons Learned

Implementation of the PBM program was generally suc-
cessful, but it was not without challenges. One of the big-
gest challenges was addressing the variation in care and
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Figure 2. Labs tab of Patient Blood Management dashboard—transfusions with hemoglobin < 7 g/dL.

practices across the hospital enterprise. Due to the vary-
ing sizes and service goals of individual hospitals, lack
of standardization was a significant barrier to change.
Gaining trust and buy-in was imperative to increasing
compliance with new transfusion policies. The primary
concern was finding a balance between respecting phy-
sician autonomy and emphasizing and aligning practices
with new evidence in the literature. Thus, understanding
and applying principles of thoughtful change management
was imperative to advancing the framework of the PBM
program. The CEC venue enabled collaboration among
hospitals and staff and was ultimately used to facilitate
the necessary standardization process. To gain the trust
of hospital and medical staff, the Outcomes Team con-
ducted several site visits, enabling face-to-face interaction
with frontline staff and operational leaders. Moreover, the
team’s emphasis on the use of the latest evidence-based
guidelines in discussions with hospital and medical staff
underscored the need for change.

Frank et al'® describes using an approach similar to our
Outcomes Team at the Johns Hopkins Health System. A
designated multidisciplinary quality improvement team,

referred to as the “clinical community,” worked on imple-
menting best practices for blood management across
a system of 5 hospitals. The authors reported similar
results, with an overall decrease in number of units trans-
fused, as well as substantial cost savings.'® Our project,
along with the project implemented by Frank et al, shows
how a “consensus-community” approach, involving
stakeholders and various experts across the system, can
be be used to align practices among multiple hospitals.
Development of a robust PBM reporting tool was key
to creating meaningful monthly reports and driving pro-
vider practice change. However, this did require several
training sessions, site visits, and computer-based train-
ing. Members of the Outcomes Team engaged in one-
on-one sessions with tool users as a way of addressing
specific areas of concern raised by staff at individual
blood banks, and also took part in system-wide initia-
tives. The team also attended blood bank staff meetings
and hospital transfusion committee meetings to educate
staff on the evidence and initiative, provide demos of the
reporting tool, and allow for a more robust discussion
of how the data could be used and shared with other
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Table. Red Blood Cell Units Dispensed From BJC Blood Banks

Year Total RBC Units
2013 77,229
2014 75,914
2015 73,003
2016 73,667
2017 73,909
2018 73,231
2019 annualized 75178

APD, adjusted patient days; CMI, case mix index; RBC, red blood cell.

*Adjusted by volume (adjusted patient days) and patient acuity (case mix index).

departments. These sessions provided opportunities to
identify and prioritize future enhancements, as well as
opportunities for continued education and discussion at
hospitals, which were critical to ongoing improvement of
the reporting tool.

Conclusion and Future Directions

Blood products remain extremely valuable and scarce
resources, and all health care professionals must work
to prevent unnecessary transfusions and improve clini-
cal outcomes by adhering to the latest evidence-based
guidelines. In response to current transfusion guidelines
and the need to optimize blood product resources, our
system successfully implemented a robust PBM program
that engaged both academic and non-academic provid-
ers and communities. Several elements of the program
helped us overcome the challenges relating to stan-
dardization of transfusion practices: consensus-based
development of guidelines using the latest scientific
evidence; formation and utilization of the CEC venue to
gain system-wide consensus around both guidelines and
approaches to change; development of a trustworthy
and accessible PBM reporting tool (as well as continuing
education sessions to improve adoption and utilization of
the tool); and ongoing multidisciplinary discussions and
support of thoughtful change and sustaining activities.
We have seen a system-wide decrease in the number
of RBC units transfused (absolute and per case mix-
adjusted patient day) since implementing the PBM pro-
gram, and in the following years have noted a trending
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Average RBC Units RBC Units
per Transfusion per 1000 CMI APD*
No data 3101
1.3 2875
1.3 2578
1.3 2409
1.3 2316
1.2 2241
1.2 2249

decrease in transfusion-related safety events. Although
there was a slight increase in reported safety events from
2018 to 2019, this was likely due to the systematic imple-
mentation of a new electronic medical record system and
improved reporting infrastructure.

Upcoming phases of our system-wide PBM program
will include looking at opportunities to improve blood uti-
lization in other specific clinical areas. For example, we
have begun discussions with hematology and oncology
experts across the system to expand their patient popu-
lation data within the PBM reporting tool, and to identify
areas of opportunity for provider practice change within
their specialty. We are also reviewing cardiothoracic
surgery transfusion data to identify opportunities for
reducing blood utilization in specific clinical scenarios.
In addition, we are working to incorporate our 2 newest
hospital system members (Memorial Hospital East and
Memorial Hospital Belleville) into the PBM program.
In collaboration with perioperative leaders across the
system, the surgical blood ordering process is being
reviewed. The goal of this effort is to reduce blood prod-
ucts ordered in preparation for surgical procedures. We
are also currently investigating whether an impact on
safety events (ie, reduction in transfusion reactions) can
yet be detected. Last, our health care system recently
launched a system-wide electronic medical record, and
we are eager to see how this will provide us with new
methods to monitor and analyze blood administration
and utilization data. We look forward to reporting on the
expansion of our program and on any clinical outcome



improvements gained through avoidance of unneces-
sary transfusions.
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