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Abstract:
Introduction:

We sought to increase the use of a restrictive transfusion protocol through clinician education and a standard approach
to Patient Blood Management (PBM) in our gynecologic oncology service. Optimal PBM requires the consistent
application of evidence-based, restrictive transfusion guidelines, however the use of restrictive transfusion is
understudied in surgical oncology populations. We hypothesized that provider specific education that includes data
derived from their own clinical practice would result in improved compliance current evidence-based transfusion

guidelines.
Methods:

We created an educational activity that described evidence-based restrictive transfusion guidelines followed by data
showing providers their own clinical transfusion practice where compliance with restrictive guidelines was poor. After
the education, a plan to improve compliance was developed and put into place. Comparison of transfusion practices

and complication/morbidity rates before and after the education was performed.
Results:

During the 18 months post-education the number of RBC units transfused decreased from 316 152, a 57% reduction
and monthly transfusion events were reduced by 42% from 12 to 7 per month. The percent of transfusions with a pre-
transfusion hemoglobin less than 7 g/dL increased from 40% to 56%. The percent of transfusions with a hemoglobin
less than 8 g/dL increased to 90%. Finally, the use of single unit transfusions increased from 49 to 85%, a major

contributor to the reduction in units transfused.
Conclusion:

We created a service-specific educational intervention that improved compliance with evidence-based restrictive
transfusion practice. This intervention improved provider compliance with lower transfusion thresholds and increased

the use of single-unit transfusions.
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Introduction: through the application of restrictive transfusion

Patient Blood Management (PBM) is the thresholds, most commonly hemoglobin (Hgb) levels
timely application of evidence-based medical and of 7 or 8 g/dL, is safe and can result in reduced
surgical concepts designed to maintain hemoglobin  morbidity without detrimental effects on mortality.”
concentration, optimize hemostasis and minimize The use of these restrictive transfusion practices has
blood loss in an effort to improve patient outcomes.””  been well documented in general patient populations;
> One of the main tenants of effective PBM is the however, recommendations are less well defined in
application of evidence-based transfusion guidelines  surgically based oncology specialties, including
to facilitate the appropriate utilization of blood gynecologic oncology. In addition to the use of
products. Data from randomized clinical trials shows — restrictive transfusion thresholds, the use of single
that reducing red blood cell (RBC) transfusions unit transfusion over the historic practice of two or
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more units per transfusion event has been well
established as a means of reducing unnecessary over-
transfusion without negative impact on patient
outcomes.”® The improvements in patient care seen
with the application of evidence-based clinical care
guidelines are only realized if the clinical care being
provided adheres to published guidelines. In a
previous study of transfusion practices in gynecologic
oncology surgeries at our hospital we noted that over
one-third of postoperative transfusions were not
compliant with a restrictive threshold of 8 g/dL Hgb
and that only 6% were compliant with the lower
threshold of 7 g/dL. It was also noted that the
majority of transfusions in this study were for 2 units,
again contrary to current evidence-based restrictive
transfusion guidelines.” Based on our own data we
sought to improve our transfusion practice through
provider education and by standardizing PBM on our
hospital’s gynecologic oncology service.

Improving clinician’s  compliance  with
guidelines can be challenging. General educational
efforts to inform providers about guidelines are often
ineffective or result in a transient improvement in
compliance."”  We hypothesized that specialty-
specific provider education based on data derived
from the same provider’s actual clinical practice
would result in more robust motivation to improve
compliance. To evaluate this hypothesis, we created
an educational intervention that described the current
evidence-based restrictive transfusion guidelines,
followed by a presentation of data to show the
providers their actual clinical transfusion practice. We
focused this presentation on providet’s current
compliance  with  evidence-based  restrictive
transfusion guidelines. The educational process then
concluded with the creation of a plan for how to
work toward improvement. This study reports on the
effect a service specific, data driven educational effort
to improve compliance with restrictive transfusion
practices on the gynecologic oncology service at a
major tertiary care hospital with an evolving PBM
program.

Methods:

An educational intervention was developed
to educate the faculty of the gynecologic oncology
service on the use of restrictive transfusion threshold
and the process of PBM in general. After this general
educational information, service specific data from
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our previous study of transfusion in ovarian cancer
surgeries was reviewed with focus on the low level of
compliance with restrictive RBC transfusion
guidelines. The program described how in their
current clinical practice 65% of transfusions were
compliant with a transfusion threshold of 8 g/dL and
that only 6% of them were compliant with a
transfusion threshold of 7 g/dL and that the majority
of transfusions they ordered were for two units
despite evidence-based recommendations that single
unit transfusion are preferred, and most often
adequate to address anemia.

This service specific educational intervention
concluded with a request that the clinical service
providers discuss the information provided and
consider a plan moving forward to focus efforts on
improving compliance. After deliberation/discussion
independent of the transfusion medicine facilitator
(JPC) the service agreed to strive for a pre-transfusion
threshold of 7 g/dL for women on their service and
to work toward the use of single unit transfusions
when appropriate to achieve the desired post
transfusion Hgb goals.

Eighteen months after this plan was enacted
we reviewed the transfusion practices for all patients
cared for by the providers of the gynecologic
oncology service and compared it to the 18-month
span of time immediately prior to the intervention.
RBC units ordered and transfused were identified
from a hospital dashboard (QlikView, Qlik Software,
King of Prussia, PA) that tracks all blood product
orders placed within the University of Wisconsin
Hospital’s electronic medical record (EMR). The
dashboard contains the date and time of each order,
the selected indication for the transfusion, the
authorizing provider for the order, the number of
units in the order, and the pre-order Hgb or HCT.
Twelve providers from the department of Obstetrics
and Gynecology’s division of Gynecologic Oncology
were identified as ordering providers in the
dashboard, 8 attending physicians, 2 Gynecologic
Oncology fellows, and 2 mid-level providers. Orders
for intra-operative/sutrgical RBC units or units for
patients that were actively bleeding were excluded
based on the order indications.

The decision to use a pre-transfusion Hgb
threshold of 7g/dL for patients on the gynecology
service was made in the last week of June 2018
therefore a starting date to monitor this change was
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assigned as 7/1/2018. At the time of our analysis
there was 18 months of data available on RBC orders
after the educational program and the change in
practice  was initiated (7/1/2018  through
12/31/2019). We then created a pre-education
control group of identical data from the 18 months
immediately  preceding the planned change
(1/1/2017 through 6/30/2018).

To evaluate the rate of complications in each
of the time periods studied we generated a list from
our EMR data-base of all patients that had at least
one encounter with any of the gynecologic oncology
providers who are represented in the transfusion
dashboard and then queried the EMR for diagnosis
codes of major morbidities for each of the patients
including; Infectious events (urinary tract infections,
cellulitis, wound infections/separations/dehiscence,
peritonitis, endocarditis, and sepsis) cardiac events
(angina ( new diagnosis), myocardial infarction (all
types), cardiac arrhythmias, or other ischemic heart
disease), thromboembolic events (deep venous
thrombosis and pulmonary embolism),  Renal
failure/insufficiency, Gastrointestinal obstruction,
and Intensive care unit admissions for any diagnosis.
Statistical Analysis:  Comparison of transfusion
practice and complication/morbidity rates between
the two study periods was done by the Student’s t-
test or Mann Whitney tests for continuous variables
or by contingency table analysis by Chi-square or
Fisher’s exact test for categorical variables. A p-value
of < 0.05 in each two tailed analysis was used to
define statistical significance in all comparisons.

Results:

During the 18 months post-education the
total number of RBC units transfused was reduced
from 316 to 152 units, a 52% reduction (figure 1
panel A). The number of transfusion events was
reduced from 207 before education to 130 after the
education, a drop of 37% (figure 1 panel B) resulting
in a reduced rate of transfusion from 11.5 + 1.1
transfusion events per months to 7.3 + 0.9
transfusion events per month (figure 1 panel C). The
percent of transfusions with a pre-transfusion
hemoglobin less than 7 g/dL increased from 40% to
56% and the percent of transfusions with a
hemoglobin less than 8 g/dL increased to 90%.
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Figure 1:Pre and post education transfusions
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The total number of RBC units transfused was reduced by 52%
(panel A). The total number of transfusion events was reduced
from 207 events to 130 events after the education, a 37%
reduction in transfusion events (panels B and C).
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Figure 2 panel A shows that the median
number of units per transfusion event decrease from
2 units to 1 unit (p < 0.0001) with the percent of
single unit transfusions increasing from 49 to 85% of
prescribed transfusion events (figure 2 panel B).

Figure 2: Units per transfusion
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After the educational intervention, the mean number of units
transfused per transfusion was reduced from 1.5 + 0.04 (median
2) to 1.2 + 0.03 (median 1) units (panel A). Consistent with this
the percentage of single unit transfusions increased from 49%
to 84% (panel B).
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To verity that the reduced use of transfusion
(total number of transfusions and volume/dose of
blood per transfusion) did not negatively impact
overall patient morbidity a retrospective study of
major complications for all patients cared for by the
12 providers on the gynecology service done. In the
18 months pre-education 217 individual patients
were seen for at least one encounter with at least one
of the 12 providers. Similarly, 207 unique patients
were seen in the 18 months post-education. As seen
in figure 3 no differences in the incidence of major
morbidity including cardiovascular events,
thromboembolic events, major infectious morbidity,
the incidence of renal failure, or the presence of
intestinal obstruction were identified in this large
cohort of women between the patients cared for in
either of the time frames studied.

Figure 3: Incidence of major complications
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There were no significant changes in the incidence of major
complications before and after the education in the cohort of
women cared for by the providers included in the analysis of
transfusions in this study.

Finally, a review of the most recent 18
months of transfusion practice for the gynecologic
oncology providers studied showed sustained
improvement with 91% of transfusions with a pre-
transfusion Hgb of < 8 g/dL and with 80% single

unit transfusions.

Discussion:

Improved compliance with evidence-based
clinical guidelines through education can be achieved
however this method has historically been less than
optimal."™"" The data presented in this pilot study
underscore the importance of a well-constructed
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educational intervention and shows that education
driven by service-specific data can be effective in
improving compliance with guidelines. This was most
evident by the 36 % increase in the use of single unit
transfusions and to a lesser extent by the increases in
the use of the evidence-based restrictive transfusion
thresholds of 7 g/dL. Long-term follow-up of 3
years since the intervention supports that these
practice changes have been successfully maintained.

The development and application of
evidence-based clinical guidelines with a goal of
improving patient outcomes has been described in
the medical literature since the early 1970s with an
increase and more frequent use of clinical guidelines
being noted in the 90s."”” Concurrent with the early
use of clinical guidelines came the concerns for, and
descriptions of, the many barriers to their use and
reasons for poor guideline compliance. One common
theme in the literature on this topic is the necessity of
quality, evidence-based guidelines that should in and
of themselves encourage good compliance. Criterion
for the development of effective guidelines are well-
established however, the barriers to compliance are
many and varied and it is not infrequent that multiple
barriers play into provider’s noncompliance in any
one case."” "¢

Numerous avenues to enhance compliance
with guidelines have been proposed including the
application of decision support tools,"" the use of
scheduled audits of provider compliance with
corrective actions were necessary, and as we focus on
in this manuscript, the application of provider
education focused on the evidence-based guideline
and their appropriate application.” '

The use of education to improve provider
compliance with well accepted, evidence-based
guidelines has demonstrated frequent short-term
improvement, however many of these efforts are
found to be non-sustainable with regression to
noncompliance over time. Strategies to improve
educational interventions with the intent of
improving compliance with clinical practice
guidelines have been extensively studied. In a 2002
paper Tu et-al showed that improved physician
compliance with evidence-based guidelines was more
successful when educational efforts focused on a
single target issue rather than the distribution of
general guideline information with multiple
recommendations. Targeting an intervention to a

$S900E 98] BIA 62-60-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



Education improves patient blood management

ISSN: 2689-7644

Volume 5 Issue 1 Pages: 16 — 21

single or focused small group of outcomes was
shown to be more effective than the use of a
comprehensive educational approach.'’

Another key to successful education is the
identification of provider specific gaps in knowledge.
This was underscored by Courier in a 2000 study on
Type 2 Diabetes management. The authors noted
that providers with fewer knowledge gaps
demonstrated better compliance with evidence-based
guidelines over providers who had knowledge deficits
in the clinical care of Type 2 DM. Identification of
specific knowledge gaps and which providers display
those gaps allows for the development of education
specific to the knowledge gaps and allows the
education efforts to be focused on the providers who
need it most. In the current manuscript we
capitalized on this concept after identifying gaps in
care/compliance and using these gaps as part of our
educational intervention.*

One of the few papers to address educational
efforts to improve transfusion practice in the surgical
setting was published in 1993 by Sumer and
colleagues from the Harvard Medical School. At the
time, the evidence-based transfusion threshold for
RBCs was a Hgb of 8¢/dL, however chart review at
their hospital demonstrated poor compliance with
this and that many patients were being over-
transfused to Hgb in the 10 to 12 g/dL range. The
authors of this paper created a surgeon specific, 30
minutes, in  person,
intervention to describe the rationale and evidence
behind the use of the 8 g/dL Hgb transfusion
threshold. The hospital’s surgeons were then
randomized to either participate or not in this
education. The authors demonstrated that the
educational  effort  resulted in  significant
improvement in compliance with the more restrictive
transfusion threshold and that follow up at six
months demonstrated sustainability in this provider
population.”

In the current study we utilized several of the
factors just described in creating a service-specific
educational intervention with the goal of improving
compliance with restrictive transfusion practice for a
specific clinical service at a major academic medical
center. After a previous study demonstrated
knowledge gaps as to the use of restrictive
transfusion thresholds and the use of single unit
transfusions’ we created an educational intervention

face-to-face educational

20

DOI:10.32778/SPVS.71366.2024.45

that included a description of the current state of
transfusion practice among the gynecologic oncology
service, and thus made them aware of their own lack
of compliance with the most current evidence-based
guidelines. Although the educational intervention
did give some general educational description of
PBM and restrictive thresholds, we focused the
educational intervention on the single task of
improved compliance with restrictive transfusion
practice. The educational endeavor included
feedback and input from the involved physician
providers. This intervention ~ not  only
improve/increased provider compliance with lower
transfusion threshold we also saw a significant
improvement in the use of single unit transfusions
after the educational intervention. The improved
compliance was sustained over the original 18-month
study period and over the most recent 18 month for
a total of over 3 years after the educational
intervention. Although success over 3 years is
encouraging, longer-term follow-up will be important
to verify that this intervention resulted in long-term
improvement in transfusion practice among the
gynecology service at our institution. We also must
interpret this data with the understanding that
guidelines are clearly not meant to be accepted in
100% of cases and that any evaluation of physician
compliance will always be less than 100%. As noted
by Elrod and colleagues there are always good
reasons to not comply with evidence-based clinical
guidelines and acceptance will never achieve 100%.
However, striving for maximum improvement and
adherence should remain standard."*

Conclusion:

We created a service-specific educational
intervention that improved compliance with evidence-
based restrictive transfusion practice. This intervention
improved provider compliance with lower transfusion
thresholds and increased the wuse of single-unit
transfusions.
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