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Implementing the »Patient Blood
Management« program in everyday clinical
practice

Uvedba programa »Skrb za bolnikovo kri«
v vsakodnevno klini¢no prakso

Marko Bitenc,! Polona Gams,! Nenad Danojevi¢,! Gregor Hlebic,* Ales Rozman,? Irena
Zupan,** Maja Sostari¢>®

Abstract

Transfusion after a surgical procedure elevates risk for perioperative complications, prolongs
hospital stay and worsens the outcome of surgical treatment. Undefined and untreated preoper-
ative anaemia presents an independent factor for perioperative complications and transfusion in
the perioperative period. Before surgery, we must identify patients at higher risk for anaemia and
adjust preoperative preparation, surgical technique and postoperative treatment accordingly.

The “Patient Blood Management” (PBM) programme is established in many European countries
and supported by a directorate of the European Commission. It is concerned with the treatment
of anemia, optimization of haemostasis and measures to reduce the need for blood transfusion.
The three pillars of PBM are: (1) optimal haematopoiesis, (2) reduced iatrogenic blood loss and
(3) improved patients’ tolerance for anaemia.

In this article we analyse the proportion of patients that came for surgery to the observed sur-
gical institution in an anaemic state in a two-year period and how many of them needed blood
transfusion. We also describe the foundations of the PBM program and a plan to implement it in
everyday clinical practice.

lzvlecek

Neopredeljena in nezdravljena anemija pred operacijo je neodvisni napovedni dejavnik za
zaplete ob kirurskem posegu in transfuzijo v obdobju po posegu. Transfuzija krvi po kirurSkem
posegu poveca tveganje za zaplete po operaciji, podaljSa bolnisni¢no zdravljenje in poslabsa izid
kirurSkega zdravljenja. Pred operacijo moramo anemicne bolnike odkriti in zdraviti, prilagoditi
pripravo na operacijo, kirursko tehniko in zdravljenje po posegu.

Program »Skrb za bolnikovo kri« (angl. Patient Blood Management, PBM), uveljavljen Ze v mnogih
evropskih drzavah, podpira pa ga Direktorat Evropske komisije za zdravje, se usmerja v zdravl-
jenje anemije, optimiziranje hemostaze in zmanjsanje potrebe po transfuziji krvi. Trije osnovni
stebri so (1) optimalna hematopoeza, (2) zmanjSana iatrogena izguba krvi in (3) izboljSava bol-
nikove tolerance za anemijo.

Clanek analizira, koliko anemicnih bolnikov je prislo na operacijo, pri kateri je prisotno tveganje
za vecjo krvavitev, v obdobju med oktobrom 2016 in oktobrom 2018, in kak3ne so bile potrebe
po transfuziji krvi v opazovani kirurski ustanovi. Poleg tega opisuje elemente programa PBM ter
nacrt za uvedbo programa v vsakdanjo klini¢no prakso.
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1 Introduction

Transfusion after a surgical procedure
elevates risk for perioperative complica-
tions, prolongs hospital stay and worsens
the outcome of surgical treatment. This is
especially true for patients who were oper-
ated on for a malignant disease (2). Unde-
fined and untreated preoperative anaemia
is an independent forecasting factor for
complications and the need for transfu-
sion following surgery (3). Before an oper-
ation we have to identify the patients with
whom the risk for blood transfusion is
higher, and tailor the preparations for the
operation, surgical technique, and postop-
erative treatment.

Surgery Bitenc holds pulmonary and
urological operations in which blood loss
can be greater than 500 ml, making the
risk for required blood transfusion higher.
In order to improve the results of surgical
treatment and lower the risk for required
red blood cell transfusion, we followed the
route of numerous similar medical centres
in Europe and the world (4), and decided
to introduce the Patient Blood Manage-
ment (PBM) programme. In this article
we describe the PBM programme and our
experience with it.

2 Patient blood management
programme

The PBM programme is focused on
reducing the need for transfusion of con-
centrated red blood cells with patient
measures: anaemia therapy, haemostasis
optimization, reducing iatrogenic blood
loss, and improving the patient’s anaemia
tolerance (5). At the centre of the activities
is a patient, and not a safe blood transfu-

¢) 2020 Slovenian Medical Journal. This work is licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.

sion! That is why Slovenian name for PBM
would back-translate as “care for patient’s
blood”.

This is a therapy concept with which
every patient receives comprehensive,
multidisciplinary and individualised care
in order to improve their haematopoietic
system (6,7).

In the Republic of Slovenia, the PBM
programme is not new, as it has been de-
scribed already in 2015 in the Slovenian
Medical Journal, with authors listing the
three pillars of PBM (8). The promotion
of the programme in Europe has been
undertaken by professional medical or-
ganisations, especially those that bring
together specialists in anaesthesiology and
intensive medicine (9). All experts in this
field agree that it is the time to introduce
this programme into clinical practice.
Recommendation that ease the introduc-
tion into clinical practice were issued also
by the Directorate-General for Health and
Food Safety of the European Commission

(6).

3 The first pillar of the PBM
programme is treating
anaemia and iron deficiency
before the operation

The first pillar of the PBM programme
includes procedures focused on optimis-
ing the haemoglobin concentration in
blood, i.e. treating preoperative anaemia.
The prevalence of preoperative anaemia
is assessed at 5-75%, and depends on the
type of operation and the definition of
anaemia (10).
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The World Health Organisation
(WHO) defines anaemia as when the val-
ue of haemoglobin (Hb) for men is below
130 g/1, and for women below 120 g/1 (11).
Experts who treat perioperative anaemia
believe that the definition of pre-opera-
tive anaemia should be changed or uni-
fied, regardless of sex. Both with men and
women, the definition of preoperative
anaemia should be set at Hb value below
130 g/1 (12). There are several reasons for
anaemia; however, in the perioperative pe-
riod, anaemia from iron deficiency is the
most frequent (13). Iron deficiency can be
either absolute or functional (14). When
iron stores in the body are low, this is a
case of absolute deficiency, and involves
the presence of microcytic anaemia. With
functional iron deficiency, its body stores
are sufficient. Because of a chronic inflam-
mation with autoimmune diseases, chron-
ic infections, malignant or other modern
chronic diseases, the concentration of
the regulation hormone hepcidin, which
blocks iron absorption from the gastroin-
testinal system and its transfer from sup-
plies in the liver and macrophages (15).
This results in reduced erythropoiesis in
the bone marrow. Based on laboratory re-
sults, we can define preoperative anaemia
and treat it accordingly. Anaemia from
iron deficiency should be treated with iron
solutions. If there is enough time until the
operation, if there is no chronic inflam-
mation and iron absorption from the gas-
trointestinal system is sufficient, we can
prescribe tablet-based iron. This type of
anaemia therapy requires at least 6 weeks’
time. If there is not enough time before
the operation or if the patient’s condition
does not support sufficient absorption, we
supply iron intravenously. In order to es-
tablish the cause of anaemia, we have to
make a blood image, as well as determine
the ferritin concentration, the transferrin
saturation, and the inflammation indica-
tors, such as CRP. If this is not a case of
an apparent microcytic anaemia, we also
determine the vitamin B12, folic acid and

how the thyroid performs. If needed, we
consult the haematologist. Based on the
laboratory results, we decide appropriate
supplemental therapy.

In 2017, an international agreement on
treating preoperational anaemia and iron
deficiency was published (16). In certain
cases, we opt for iron supplementation as
well as an erythropoietin therapy, once
we weigh the danger of risk for thrombo-
embolic complications, i.e. the impact on
tumour growth (17). Less frequently, the
reason for anaemia is a deficiency of fo-
lic acid, vitamin B12 or hypothyroidism.
Anaemia is more frequent with older than
with younger patients, and can be often
more difficult to determine and treat with
the elderly, as it can be the result of a com-
bination of several factors (15,18). Anae-
mia must also be treated post-operatively.

4 The second PBM pillar is
reducing perioperative and
postoperative blood loss

Before the operation, we have to iden-
tify the patients with whom the risk for
haemorrhaging is higher. The main task
is a good anamnesis. The anamnesis can
surmise whether the patient had severely
haemorrhaged after a potential past op-
eration or injury, whether women have
stronger menstrual bleeding or whether
family members have blood coagulation
disorder. According to some experts, the
patients who do not have any inclination
towards haemorrhaging in their anamne-
sis, do not require a screening for blood
coagulation, as an incorrect selection and
assessment of the examination unneces-
sarily delays the operation (19). If a pa-
tient is receiving anticoagulation medica-
tion, these are paused or replaced with a
low-molecular-weight heparin, when the
risk of ischemic events is truly severe.

During the operation, the surgical and
anaesthetic techniques are modified as
needed. Less invasive surgical techniques,
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such as laparoscopy and thoracoscopy,
which result in lower tissue damage and
reduced haemorrhaging, have proven to
reduce the need for red blood cell trans-
fusion (20). Maintaining normothermia,
permissive hypotension and preventing
venal stasis also contribute to reduced
haemorrhaging during the operation. Us-
ing a cell saver is justified only when the
expected blood loss is above 1000 ml, and
when the patient has no malignant disease
(21).

In the postoperative period, high ar-
terial blood pressure has to be prevented,
normal body temperature maintained,
and crystalloid or colloid solutions should
be prescribed sensibly in order to prevent
haemodilution or blood coagulation dis-
orders (5).

In the period during and after the op-
eration, standard haemostasis tests are no
longer used for establishing blood coag-
ulation disorders, as so-called bedside or
high-elastic tests are used instead, because
they are fast and provide the information
on the constitution, firmness or dissolu-
tion of the blood clot (22). Using antifibri-
nolytics, such as e-aminocaproic acid and
tranexamic acid, contributes to reduced
haemorrhaging during the operation.
Utilizing topical skin adhesives that the

REVIEW ARTICLE

surgeon applies directly onto a bleeding
wound or tissue also contributes to that
(20).

5 The third pillar is improving
the patient’s tolerance for
anaemia and arestrictive
transfusion approach

In the preoperative period, it is import-
ant to optimise the patient’s medical con-
dition, especially their cardiovascular and
respiratory systems. In the period during
and after the operation, an onset of anae-
mia means we should focus on optimising
the minute heart volume and blood oxy-
genation, as this ensures good tissue oxy-
genation. Studies have shown that a trans-
fusion of red blood cells does not improve
tissue oxygenation for the long term (23).
We opt for a transfusion of red blood cells
when tissue oxygenation drops and not
relying solely on the laboratory results. A
recommended threshold for transfusion
of red blood cells is the Hb value of 70 g/1,
if the patient does not exhibit signs of re-
duced tissue oxygenation and cardiovas-
cular diseases (24). If possible, we always
order only one cell saver unit/time. After
each transfusion of one cell saver unit,

Table 1: Demographic data for age and preoperative anaemia, the average values are listed,

and for ASA, the median.

_II_M

Operations with increased risk of
haemorrhaging

Age (years)

ASA

Thoracic operations
Urological operations

Preoperative anaemia (Hb <130 g/l)

429 (67,1%) 210 (32,9%)
67 66 70
2 2 2
413 215 198
226 214 12
90 40 (44%) 50 (56% )

ASA - preoperative risk assessment according to the American Society of Anasthesiologists
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the patient’s medical condition has to be
assessed before ordering additional trans-
fusion.

6 Analysis of PBM-related
factors and the need for blood
transfusion with patients,
who were operated on at our
surgical centre, in the two-
year period between October
2016 and October 2018

In our surgical centre, the risk of blood
loss in the post-operative period is higher
with thoracic and urological operations.
For a period of two years, we analysed the
data on the need for red blood cell trans-
fusions.

During this period, 639 patients were
operated on in thoracic surgery and urolo-
gy. 413 (64.6%) patients were operated on
for pulmonary diseases, and 226 (36.4%)
for urological diseases. Demographic da-
ta, type of operation and Hb values before
operation are collected in Table 1. 458
(71.7%) patients were operated on with
less invasive surgical technique, i.e. vid-
eo assisted video-assisted thoracoscopic
surgery (VATS) or laparoscopic surgery
for urological surgery. 90 (14.1%) pa-
tients suffered from preoperative anaemia,
which was defined as Hb concentration <
130 g/l. 67 (74%) patients suffering from
anaemia were operated on with the less
invasive technique. 31 (4.9%) patients
required cell saver transfusion, of which
7 (22.6%) in an operating room, and 24
(77.4%) in intensive care after surgery. Of
patients who received transfusion during
surgery, 4 (57%) had preoperative anae-
mia. Of patients who received transfusion
at the department after surgery, 12 (50%)
had preoperative anaemia. Patients who
received a cell saver transfusion at the de-
partment were all anaemic when they re-
ceived the transfusion, with a median Hb
value of 93.7 g/1.

7 Implementing the PBM
programme

With regard to the recommendations
of professional associations (9) and the
Directorate-General for Health and Food
Safety (6) our monitored surgical estab-
lishment has opted to introduce the PBM
programme into clinical practice in 2019.

By analysing the patients who were
operated on for a thoracic or urological
disease, for which a high blood loss was
to be expected, we established that 14.1%
had preoperative anaemia. No patient had
a precisely defined preoperative anaemia,
nor was it appropriately treated. During
or after the operation, more than 50% of
those patients who had preoperative anae-
mia also needed a cell saver transfusion.

First pillar: The most important mea-
sure for introducing the PBM programme
is the optimisation of haemoglobin con-
centration before the operation. Patients
who were ready for a thoracic operation
at this surgical centre are treated and
prepared by pulmonologists from the
University Clinic Golnik. Following the
agreement with patients with an Hb con-
centration of < 130 g/l, anaemia was de-
fined and successfully treated (Figure 1)
(25). Patients who have urological opera-
tion planned are examined by a urologist
before the operation. When anaemia is
detected, the urologist will launch a diag-
nostics procedure to define it. During the
preoperative period we will treat anaemia,
as well as observe any optimisation of the
patient’s medical condition with an em-
phasis on the cardiovascular system and
pulmonary activity. If the patient is tak-
ing anti-coagulation and anti-aggregation
drugs, which we will cease and replace
with short-term ingredients according to
the guidelines for handling anticoagula-
tion therapy (26). Because the patients at
the observed surgical institution are most
likely operated on for cancer, the prepara-
tion before the procedure should not in-
crease the wait time for the operation.
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At least 30 days
before the operation

YES

Figure 1: The algorithm for detecting and treating preoperative anaemia (25).

Second pillar: According to our anal-
ysis, most patients had been operated
on previously with less-invasive surgical
techniques. The standard procedure al-
ready includes maintaining normal body
temperature, reducing the venal stasis,
and preventing arterial hypertension. All
patients who were scheduled to receive
thoracic surgery, and most patients who
were scheduled because of urological dis-
ease, have their arterial blood pressure
measured invasively during the operation

Implementing the »Patient Blood Management« program in everyday clinical practice

and in the early period after it. Using the
cell saver device during the operation of a
cancerous disease is not recommended.
Because the institution included in the
study, as well as some other surgical cen-
tres across Slovenia, do not have the op-
tion of using high-elasticity tests for deter-
mining blood coagulation conditions, we
shall continue relying on the anamnesis,
the clinical image and the standard tests
of blood coagulation. After the operation,
we will introduce the prophylactic antico-
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Figure 2: Blood transfusion form (27).

agulative therapy according to the recom-
mendations from the Slovenian Medical
Association (26).

Third pillar: We opt for blood trans-
fusion with those patients who have Hb
values below 70 g/l, or with values of
70-80 g/l, if we detect that along anaemia
there are also signs of ineffective tissue
perfusion (27). If the attending physician
decides for a cell saver transfusion at HB
values > 80 g/l, they write a statement with
their explanation for this decision on the
blood transfusion form. They also take in-
to account the patient’s age and comorbid-
ities. The physician details their decision
for the transfusion on the form (Figure
2). With patients whose perioperative and
post-operative blood loss exceeds 300 ml,
laboratory examinations are repeated to
establish a potential anaemia, otherwise
we generally avoid any excessive laborato-
ry examinations during the post-operative
period to help reduce blood loss.

When anaemia from iron deficiency is
detected, we introduce appropriate ther-
apy. At discharge from the hospital, the

family doctor is informed of the anaemia
therapy plan with a note in the release
form.

8 Conclusion

Studies have shown that preoperative
anaemia is an independent forecast factor
of a poor result of surgical treatment even
with patients who did not require transfu-
sion. Detecting preoperative anaemia and
beginning with the appropriate therapy
is the first and most important element
of PBM, followed by homoeostasis and a
restrictive transfusion approach with the
optimisation of the patient’s condition.

The European Society of Anaesthesiol-
ogy (ESA) has set for one of its goals that
as many hospitals as possible launch the
PBM programme. This approach should
also be pursued in Slovenia. In collabora-
tion with the Slovenian Society of Anaes-
thesiologists, we decided to introduce this
programme in 2019, at our surgical centre.
The PBM programme will ensure a higher
quality and level of safety for patient treat-
ment, which we will also confirm during
the upcoming years through prospective
data collection and analysis.

A precise definition and therapy of pre-
operative anaemia will be the main step of
our implementation of the programme.
Most of the elements from the second pil-
lar of PBM are already a part of the stan-
dard patient treatment during surgery.
When deciding on a cell saver transfusion,
it is important to take into account not on-
ly the laboratory values, but also the pa-
tient’s clinical condition; consequently, we
will introduce a form to assist with deci-
sion-making.

The PBM programme requires a mul-
tidisciplinary approach; therefore, other
specialists will be joining anaesthesiolo-
gists and surgeons.
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