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Introduction: The use of blood components per inhabitant in Denmark has for many years
been among the highest in the world. The purpose of the present study was to study the indica-
tions for red cell transfusions, and the adherence to the Danish National guidelines, in a group
of Danish medical patients.

Methods: This study was a retrospective, observational study on blood transfusions given at
a department of internal medicine. Audit standards were developed from national guidelines.
A local campaign consisting of questionnaires, monthly oral status presentations, motivational
policy posters, educational sessions, feedback intervention letters, and a compulsory e-learning
course was carried out.

Results: During 2015, a marked two-third decrease in blood use was observed. In the study
period, overall 48% had a recorded valid indication, but only few had anemia-specific symp-
toms. The combination of a valid indication and a one-unit strategy was only recorded in 31%
of transfusions. Overtransfusion occurred frequently.

Conclusion: The transfusion practice recorded in this study was mainly in accordance with
present guidelines, and reflected the high quality of care given. However, both valid indications
and informed consent were lacking in a substantial number of the transfusion episodes. This
should be a priority for further action. The study indicates that a combination of focus and
educational interventions makes it possible to achieve a considerable reduction in red blood
cell transfusions in a mixed medical population.
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Introduction

The use of blood components per inhabitant in Denmark was for many years the highest
in the world.! As a consequence, the Danish Health Authority published a restrictive
national guideline on blood transfusion in 2007, where one of the key elements was
to reduce the high consumption of donor blood in Denmark.? The use of blood has
indeed declined since 2007, as stated in reports from the Danish Transfusion Database?
and from the Danish Health Authority.* A revision of the guideline was published in
2015,% with recommendations for an even more restrictive transfusion strategy and a
one-unit transfusion practice.

Scientific evaluation of transfusion practice has been performed in different surgi-
cal and intensive care settings, but studies in the area of internal medicine are sparse.
Other studies have shown that overtransfusion is frequent® when the level of post
transfusion hemoglobin (Hb) is compared to current guidelines.® This seems to be
one of the reasons for the high transfusion rate in Denmark, and our hypothesis was
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that this was due to non-compliance with guidelines. The
present study was designed in order to study the indications
for red blood cell (RBC) transfusions, and the adherence to
transfusion guidelines, in medical patients in a Danish medi-
cal population. It is known that interventions can reduce a
physician’s levels of inappropriate transfusions, but there is
not much knowledge concerning interventions on transfu-
sions in internal medicine.” The second aim of our study was
to investigate whether targeted education and focus could
increase compliance with guidelines.

Materials and methods

We conducted an observational intervention study with ret-
rospective registration of RBC transfusions and indications
for RBC transfusions.

The study included patients at the Department of Internal
Medicine at a Danish hospital, including patients at the emer-
gency department and patients in the outpatient clinic, who
received blood transfusions from May 1, 2015 to October 31,
2015. Patients with suspected need of thrombolysis or inva-
sive cardiology were transferred directly to other departments
and thus not included in the study. The hospital serves as the
primary care hospital for approximately 160,000 citizens.
The Department of Internal Medicine received non-selected
medical patients, including cardiologic, stroke, and medical
patients in need of intensive care. The department also offers
an outpatient transfusion service for hematological, oncologi-
cal, and primary care patients.

Data on indications for transfusion and on compliance
with national guidelines were retrieved from questionnaires
and from medical records.

Data on blood transfusions were obtained from the trans-
fusion database (ProSang; Databyran for Informationsbehan-
dling AB, Stockholm, Sweden) at the Department of Clinical
Immunology, Odense University Hospital, Odense, Denmark.

A local campaign was launched in the Department of
Internal Medicine to influence the decision making of the
personnel involved in transfusions.

The campaign included monthly oral presentations of
transfusion practice for all doctors, motivational policy
posters presenting simplified key elements of the national
guidelines, and educational sessions on transfusion practice
for both doctors and nurses.

In cases of transfusion decisions that did not comply with
the guidelines, standardized feedback letters were given to
clinicians.

In parallel, mandatory e-learning courses in transfu-
sion medicine were launched in August 2014 in the Region

of Southern Denmark, for medical doctors and nurses
respectively.

Changes in transfusion practice were evaluated monthly,
in order to generate possible new interventions to enhance
and accelerate improvement. As an example, pocket cards
with key elements of the guidelines were distributed to all
doctors, and a simplified poster solely focusing on transfusion
triggers was placed in offices for personnel on duty.

During the study, standardized questionnaires on all
transfusion decisions were filled in by the clinician who
prescribes the transfusions, including questions on indica-
tion for transfusion decisions. Missing questionnaires were
filled in by the corresponding author on data extracted from
the patient records.

The questionnaire covers the transfusion indications and
transfusion triggers specified in the national guidelines.’ In
brief, the national guidelines recommends a one-unit transfu-
sion strategy for stable, normovolemic adult patients, in an
inpatient setting, who do not have clinically significant bleeding.

Patients with clinically significant bleeding are transfused
based on individual assessment by the treating clinician.

The following hemoglobin values are suggested trigger
values:

e Hb <4.3 mmol/L and/or clinical symptoms of anemia in
circulatory stable patient without heart disease.

¢ Hb < 5.0 mmol/L and chronic heart disease and/or clini-
cal symptoms of anemia in circulatory stable patient with
chronic heart disease.

e Hb < 5.6 mmol/L in patients with acute coronary syn-
drome in ischemic phase or life-threatening bleeding.

The following symptoms were considered specific for
anemia: chest pain and/or orthostatic hypotension and/or
tachycardia not alleviated by fluid therapy.

For patients with malignant hematological disease, indi-
vidual transfusion decisions were recommended. A translated
version of the questionnaire provided to transfusing physi-
cians is shown in Figure S1.

The following data were extracted from the medical
records:

e Number of patients transfused.

e Number of prescribed red cell transfusions.

e Number of individual transfusion episodes (a transfusion
episode starts when a clinical decision of transfusion is
made, and ends when the prescribed number of transfu-
sions has been given. Thus, an episode can consist of a
single unit transfusion, or transfusions of multiple units
with or without reassessment between transfusions).
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e Age and sex.

e Location of transfusion: ward, emergency department,
outpatient clinic.

e Pre-transfusion Hb: Hb measured less than 24 hours
before transfusion and later than any earlier transfusion.

e Post-transfusion Hb: Hb measured less than one week
after the transfusion, but prior to any later transfusion.

e Charge of the medical doctor prescribing transfusion (i.e.
junior doctor or specialist).

To evaluate the variations in transfusion practice, we regis-
tered the changes in transfusion episodes as well as changes
in the total number of units transfused in the medical
department.

Audit was performed by the standards from the national
guidelines: Hb level, comorbidity, specific and non-specific
symptoms, single or multiple transfusions.’

The appropriateness of transfusion was evaluated in a
three-step “mini-Delphi” procedure® in which:

e Data of all recorded symptoms, Hb values and recorded
individual transfusion thresholds were collected from the
electronic medical records.

e Each of the three authors indicated whether the combi-
nation of symptoms, Hb values, and recorded individual
transfusion threshold, if applicable, gave sufficient indica-
tion for transfusion.

e In case of disagreement, consensus was agreed upon.

The study was approved by the Danish Health Authority,
case no. 3-3013-1126/1. The Danish Health Authority granted
a waiver of informed consent for this retrospective chart
review study where data were anonymized, and no patient
identifiable data were stored.

Results

In the 6-month intervention period, data were available on
125 patients (64 females and 61 males). Seventy-three were
inpatients and 52 outpatients. The median age was 80 years
(mean 75.5, range 39-99 years). Thirty-two patients had
ischemic heart disease and 19 had hematologic disease, and
thus had an individual, often higher, threshold for transfusion
according to guidelines.’ A total of 266 RBC units were trans-
fused in 172 transfusion episodes. Of these, 16 were patients
with malignant hematological disease, 12 of these fulfilled
criteria for transfusion in circulatory stable patients without
hematological disease and only 4 patients had an individual
transfusion decision. A one-unit strategy was followed in 6

Table | Recorded transfusion indications

n %
Specific symptoms of anemia* 7 4%
Anemia** + bleeding 19 1%
Anemia** + unspecific symptoms 127 74%
No symptoms recorded (solely anemia**) 19 1%

Notes: *Chest pain and/or orthostatic hypotension and/or tachycardia not
alleviated by fluid therapy; **Anemia defined as Hb below reference.
Abbreviation: Hb, hemoglobin.

hematological patients, while 10 had initial prescription of
two units of RBC.

Transfusion indications, as established from the patient
records and questionnaires, are presented in Table 1.

In 116 (67%) of the transfusion episodes one unit were
transfused, and in the remaining 56 episodes (33%) two or
more units were transfused. Assessment of effect between
each unit of transfusion was recorded in 15 cases of multiple
transfusions.

In 21% (36 of 172) of the transfusion episodes, pre-
transfusion Hb was above the recommended threshold for
transfusion according to the national guidelines. In 8 transfu-
sion episodes, two or more units were administered without
specific indications and despite hemoglobin level over the
recommended threshold for transfusion. A pre-transfusion
Hb > 5.6 mmol/L was recorded for 14 outpatients and 2
inpatients.

In more than one-third of the cases, it was not possible
to clearly decide if transfusions were in accordance with the
national guideline. Although 136 episodes were registered
with an Hb below the threshold where transfusion should be
considered, only 82 of these had recorded symptoms or other
valid indications according to guidelines.

Post transfusion Hb was available in 75 transfusion epi-
sodes, 73 of these were inpatient transfusions. Number of cases
of overtransfusion in this subgroup was 10 (13%), when over-
transfusion was defined as post transfusion Hb of 1.2 mmol/L
higher than the threshold set for that group of patients.® In most
inpatient transfusion episodes, it was not possible to determine
the charge of the person making the primary transfusion deci-
sion, since decisions were made in a team of junior and senior
doctors. All transfusion decisions in the outpatient clinic were
made by or supervised by a senior specialist.

Only 7 cases of informed consent for transfusion were
registered in patient records.

During the 6-month intervention period we observed a
decrease in transfusion episodes, as shown in Figure 1, but
we did not observe any clear changes in the compliance with
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Figure | Number of transfusion episodes during intervention in 2015.
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Figure 2 Percentage of transfusion episodes in accordance with guidelines.

transfusion guidelines, as shown in Figure 2. No referrals to
the hospital contained information on informed consent, and
no systematic recording of transfusion effect on symptoms
were observed.

Aug Sep Oct

Aug Sep Oct

No adverse advents due to lack of transfusion were
reported; one serious adverse event (hospitalization for severe
respiratory insufficiency following transfusion) was reported
in the intervention period.
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During 2015 an overall decrease in blood use in the
department was observed (Figure 3). More than a two-third
reduction in the use of RBC was observed from the first three
months to the last three months 0of 2015. A reduction was sus-
tained during the last two months of 2015 and through 2016.

Discussion

The benefits of blood transfusion are not always clear, and
the true indication for RBC transfusion in non-bleeding
medical patients is unclear. Several guidelines have been
published over the years, establishing hemoglobin triggers to
optimize transfusion practice. Present guidelines are aimed
at balancing the benefit of treating anemia, with the desire to
avoid unnecessary transfusions, considering factors related
to the patient’s clinical status and oxygen needs. A decrease
in blood use was already observed in April 2015, before the
actual intervention period started.

Simply the presentation of information on the forthcoming
intervention might have had a considerable impact. As shown
in Figure 3, the large reduction in RBC use observed in spring
2015 is not observed in 2016, indicating that the reduction is

No. RBC units
200 7

not due to seasonal transfusion variations. However, a weak-
ness of our study is that we did not have permission to collect
data from patient records for the time before the intervention.

It is noteworthy that only 15% of the recipients had
bleeding or specific symptoms of anemia as indication for
transfusion. In our material, guidelines for non-hematological
patients were followed for 75% of patients with malignant
hematological disease, but for 63% a one-unit strategy was
not followed. The Danish guidelines do not restrict or sup-
port liberal administration of transfusions to patients with
malignant hematological disease. It is noted that the number
of observations in this group of patients is small.

The rapid decrease in transfusions suggests that blood
transfusions not following existing guidelines have been
widely used before the intervention. It seems likely that for
blood transfusions, the possible benefits are grossly overes-
timated and the risks are neglected.

The compliance with the national guidelines (Figure 2)
did not change substantially during the intervention period.
This might be due to information given before the start of
the actual intervention period, and there might have been an

Intervention period 2015
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Figure 3 Total use of red blood cells in 2015/2016.
Abbreviation: RBC, red blood cell.
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increase in compliance in parallel with the observed decrease
in transfusion rates. However, 20% of the transfusions given
in the last month of the intervention period were not in accor-
dance with the national guidelines. This suggests a potential
for further improvement in transfusion practice.

In this study, we used educational interventions to avoid
excessive blood transfusions by focusing on compliance with
existing guidelines. A recent randomized study documented
that present medical practice can be optimized by feedback
intervention letters.® We used this tool, but our study was
not designed to measure the effect of this in our campaign.

One could speculate that the practice before our interven-
tions reflected the physician’s tolerance level for anemia'®
more than the patient’s actual need for transfusion. Learning
by imitation, rather than from facts and up-to-date knowledge
on risks and benefits of transfusions, seems to have driven
previous transfusion practice. The knowledge has been pro-
vided as one-way written information, without control of
whether the message has been understood and without any
feedback to the individual physician.

Informed consent was rarely documented in the medical
record, possibly due to the fact that no formal guidelines
on obtaining informed consent exist in the department.
Although written information on transfusion is available for
the patients, this information is not routinely given to the
patients at risk of transfusion.

Limitations

Our study has several limitations, such as the limited number
of patients and the retrospective, single-center design. The
most important limitation may be recall bias, since informa-
tion on transfusions was collected retrospectively. The design
does not allow determination of the effect of the individual
elements of the intervention applied. The initial reduction in
transfusions before the intervention suggests that the mere
knowledge of a coming intervention might be the most impor-
tant factor, the so-called Hawthorne effect.!! It must be noted
that a continuing focus on transfusions has been established
in the department as well as in the hospital. It is possible that
the Hawthorne effect constitutes an important factor in the
maintenance of the reduction in RBC transfusions.

The transfusion practice recorded in this study was mainly
in accordance with present guidelines, and reflected the high
quality of care given. However, there are still areas of concern.
Valid indication was lacking in a substantial number of the
transfusion episodes. The mere idea of curing anemia with
transfusions seems still common. This might prevent rational
decisions and the necessary change of behavior. There is a
lack of both a documented indication and recorded informed

consent in a considerable number of the transfusions reported
in this study. This should be a priority for further action.

Unnecessary transfusions have no benefit for the patients.
And although Danish donors are unremunerated volunteers,
the associated costs for blood for transfusion are not negligible.

The simple low-cost approach used in this study seems
to be effective in implementing evidence-based knowledge
into clinical practice, indicating that a dedicated focus in
combination with educational intervention makes it possible
to achieve a considerable reduction in RBC transfusions in
a mixed medical population.
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Supplementary material

Indication for transfusion:
Acute uncontrollable bleeding?

Controllable bleeding
heart disease.
Chest pain?__

Orthostatic hypotension?___

Other? State here:

Hb < 4.3 mmol/L and/or clinical symptoms of anemia in circulatory stable patient without

Tachycardia, not responding to fluid therapy?

Chest pain?__
Orthostatic hypotension?___

Other? State here:

Hb < 5.0 mmol/L and chronic heart disease and/or clinical symptoms of anemia in circula-
tory stable patient with chronic heart disease.

Tachycardia, not responding to fluid therapy?

Hb < 5.6 mmol/L and concomitant

Life threatening bleeding?____
Other? State here:

Acute coronary syndrome in ischemic phase?

Circulatory stable patient with heart disease and Hb between 5,0 and 5.6 mmol/L and ischemic
symptoms.Which symptoms: ECG___ Chest pain__ Other___
Has the patient been given information about the transfusion risks?Yes_ No ___

Figure S1 Questionnaire on transfusion — translated version.
Abbreviation: Hb, hemoglobin.
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