
Patient Blood Management (PBM) es un término cada vez más adoptado universalmente, aunque su implementación supone un reto 
debido a la falta de acuerdo o de comprensión sobre su definición. 

Para conseguir un entendimiento común del concepto de PBM por profesionales de diferentes especialidades y homogeneizar la activi-
dad al respecto entre los diferentes sistemas sanitarios, es necesario que se defina de forma global. Para ello, se reunió el mayor número 
posible de expertos en PBM (no solamente facultativos), en un esfuerzo impulsado por la SABM (Society for the Advancement on PBM), la 
NATA (Network for the advancement of PBM, hemosthasia and thrombosis) y la IFPBM (International Foundation for Patient Blood Ma-
nagement). Se consensuó una definición global del PBM como: 

Según la Organización Mundial de la Salud (OMS), la mejora del PBM es un reto en los servicios de hematología y constituye una 
acción prioritaria en el ámbito de la salud. En la 63ª Asamblea de la OMS en 2010 se establecieron los tres pilares iniciales del PBM2:

1. Optimizar el volumen sanguíneo del paciente.

2. Minimizar las pérdidas sanguíneas.

3. Optimizar tolerancia a la anemia. 

En 2015, el PBM se consideraba sub-óptimo y con poco nivel de implementación en la práctica clínica habitual. En 2020, a causa de la pan-
demia por el COVID-19, se evidenció la gran necesidad de manejar la demanda de sangre y los productos derivados de una manera segura 
y adecuada3. Como resultado, la OMS publicó un documento acerca de la seguridad y el adecuado suministro de sangre durante la crisis 
sanitaria, en el que un adecuado PBM se postulaba como uno de los puntos necesarios para salvaguardar las reservas de hemoderivados3.

Además, la OMS publicó en 2020 un documento para generar un marco de actuación con el objetivo de asegurar el acceso global a pro-
ductos hemoderivados seguros, efectivos y de calidad garantizada (2020-2023)5, que contenía los siguientes 6 principales objetivos estra-
tégicos:

1. Un sistema nacional de sangre adecuadamente estructurado, bien coordinado y con recursos sostenibles;

2. Un marco nacional apropiado de controles reglamentarios, normas nacionales y programas de evaluación de la calidad;

3. Servicios de sangre en funcionamiento y administrados de manera eficiente;

4. La implementación efectiva del PBM para optimizar la práctica transfusional.

5. Vigilancia, hemovigilancia y fármaco-vigilancia eficaces, respaldadas por sistemas completos y precisos de recopilación de datos;

6. Alianzas, colaboración e intercambio de información para lograr prioridades clave y abordaje conjunto de los desafíos y las amenazas 
emergentes a nivel mundial, regional y nacional. 

“El PBM es un enfoque centrado en el paciente, sistemático y basado en la evidencia que persigue mejorar los resultados mediante 
el manejo y la conservación de la propia sangre del paciente, al tiempo que promueve la seguridad y el empoderamiento de este”1.

“PBM es un proceso organizado y centrado en el paciente en el que el equipo médico coordina 
los esfuerzos necesarios para manejar y preservar la sangre del propio paciente.”
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Trauma injuries are the main cause of death and disability among people under 45 in the EU1. Trauma-induced coagulopathy is common, but it is 
not presented in isolation: it coexists with hypovolemia, Hb decrease, severe systemic inflammation, endotheliopathy, and multiple tissue and organ 
alterations compromising function2.

Regarding coagulation, two phenotypes coexist in patients with multiple traumas: hypocoagulable, characterized by hyperfibrinolisis, and 
hypercoagulable, characterized instead by a prothrombotic and antifibrinolytic state3.

An early detection of coagulopathy is required, and conventional or viscoelastic coagulation tests are recommended with the same level of evidence in 
trauma patients. Once the coagulopathy is detected, an early objective-guided therapy improves coagulation, increases survival, and reduces the use of 
blood products and hospital stays.

Therefore, management could be outlined as follows:

The oscillation between both phenotypes is common, depending on the 
control of hemorrhage or the replacement of coagulation factors, among 
others. Both the hypocoagulable and the hypercoagulable phenotypes 
are associated to an increase in mortality.
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1. WHAT IS TRAUM-INDUCED COAGULOPATHY AND HOW TO TREAT IT?

Dr. Gontzal Tamayo
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STOPPING THE HEMORRHAGE1

CORRECTING HYPOTERMIA

• Target: 1.1-1.3 mmol/L

• 1 g as early as possible (within 3 hours of the trauma) + 1 g after 8 hours.

• PFC:CH (1:2-1:1).
• Fibrinogen:CH (2g:4).
• Early platelets (1:1:1).
• PFC (10-20 ml/kg) after viscoelastic test, and never to correct hypofibrinogenemia.
• CCP, in no longer hypovolemic patients. Fibrinogen and FXIII should be monitored, and more should be administered if the 

levels are low.
• FXIII is a coagulation factor the activity of which is often reduced early in many severe trauma patients with coagulopathy, 

and so it is important to monitor and correct it4,5.

2

CORRECTING HYPOCALCEMIA

ADMINISTRATION OF TRANEXAMIC ACID

USE OF BLOOD PRODUCTS

3

4
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Massive hemorrhage is a very significant cause of morbidity and mortality, modifiable and with a lot of room for improvement, and its management 
has changed in the last few years. In the last few months, European guidelines have been published on the management of perioperative massive 
hemorrhage, considering 13 scenarios and compiling 140 recommendations, including trauma patients6,7.

At a national level, the HEMOMAS document has also been recently updated, and it will be published shortly. It contains 14 sections with 61 statements 
for practical use:

The authors of HEMOMAS approached the existence of the ability to improve in five key aspects:
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2. CONSISTENCY IN THE MANAGEMENT OF MASSIVE HEMORRHAGE BETWEEN THE LATEST 
EUROPEAN GUIDELINES AND THE HEMOMAS DOCUMENT?

Prof. Juan Vicente Llau Pitarch

38 RECOMMENDATIONS 23 SUGGESTIONS

EARLY IDENTIFICATION OF MASSIVE HEMORRHAGE

FLUID THERAPY FOLLOWING HYBRID RESUSCITATION

USE OF BLOOD PRODUCTS AND PROTOCOLIZATION OF THE RESPONSE

DAMAGE CONTROL SURGERY

PREVENTION OF COMPLICATIONS

The time between the start of the bleeding and the hemorrhage control must be minimized.
The HEMOMAS document offers three recommendations focused on clinical criteria, as well as criteria for resuscitation and multiple traumas.

Hybrid resuscitation is based on:
1º Stopping hemorrhage, based on isotonic fluids

2º Tackling the hemodynamic objective, based on balanced fluids

HEMOMAS recommends an early administration of blood products, based on the concept of high ratio hemostatic resuscitation (PFC:CH at least 1:2). 
The application of massive transfusion protocols is recommended.

The early administration of fibrinogen (if hypofibrinogenemia is suspected) as fibrinogen concentrate, and not as frozen fresh plasma.

Using viscoelastic tests if they are available at the clinic; otherwise, monitoring should also be performed through conventional studies (actual situation 
in many Spanish sites).

Depending on resource availability: surgery and interventional radiology

HEMOMAS recommends applying the concept “damage control surgery”, using hemostatic topics, and considering mechanical control measures.

HEMOMAS recommends preventing the “deadly pentad”:

1

2

3

4

5

Hypoxia Hypocalcemia HyperglycemiaHypothermia Acidosis

In general, any action that may increase bleeding should be avoided, following protocols with permissive hypotension, restrictive fluid 
therapy, and early treatment of coagulopathy.
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Currently there is an expert consensus on the effectiveness of red blood transfusion, but it is not backed by a high level of evidence. The likelihood 
of carrying out such trials is zero, because it would mean leaving half the patients without a transfusion. Given the lack of clinical trials, the available 
evidence comes from cohort observational studies, hemovigilance data, and comparative clinical trials with restrictive and liberal policies.

In the last 15 years, over 200 studies have been published, and the goal of most of them is not to assess the efficacy, but the appearance of adverse 
effects; given the kind of question asked, some end up establishing a causal relationship between transfusion and morbidity and mortality.

The reason for such correlation is the existence of multiple confusion factors, and generally speaking, what is really associated to mortality is the severity 
in each patient.

Limitations of trials on transfusion upper thresholds, even though they are prestigious and published in high-impact journals:

• They take into account hemoglobin values as an exclusive criterion to decide to make a transfusion; in clinical practice there are multiple factors also 
determining decision-making.

• Hemoglobin is not the perfect indicator for the O2 transport capacity. Other indicators, such as cardiovascular adaptation, may be more decisive.

• These trials have a low statistical power, and the existing differences are probably not detectable.

• The heterogeneity of the investigational product contributes to the observed result variability.
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3. THE EFFECTIVENESS OF RED BLOOD CELL TRANSFUSION IN NON-BLEEDING PATIENTS. ANY 
EVIDENCE? HEMATOLOGIST PERSPECTIVE

Dr. Arturo Pereira

Mortality associated to transfusions is around 1-2 / million units of red blood cells8,9.
Mortality associated to delays in transfusion is around 5,6 / million units of red blood cells10.

For all these reasons, clinical guidelines should reflect all the uncertainty and leave leeway for good clinical judgment.

Anemia and other factors
Cause

Cause

Cause Spurious

Severity of underlying 
disease Morbidity & mortality

Transfusion



Yes No

Traumaa11
• ↓ mortality
• ↓ mortality by bleeding Gastrointestinal bleeding12

• = mortality
• ↑ convulsions
• ↑ venous thrombotic events

Cardiac surgery13

• ↓ need of transfusion
• ↓ Resurgery due to bleeding
• = mortality by thrombotic events
• ↑ convulsionsb

Prevention of bleeding by 
C-sectionc14

• ↓ bleeding over 1 L oor need of 
transfusion
• = secondary clinical results 
related to hemorrhage

Postpartum hemorrhageaa15 • = mortality
• ↓ mortality by bleeding

Traumatic brain injuryoa16 • ↓ mortality by trauma

Surgical bleeding17 • ↓ bleeding and transfusion
• = thrombotic events
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demia por el COVID-19, se evidenció la gran necesidad de manejar la demanda de sangre y los productos derivados de una manera segura 
y adecuada3. Como resultado, la OMS publicó un documento acerca de la seguridad y el adecuado suministro de sangre durante la crisis 
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“El PBM es un enfoque centrado en el paciente, sistemático y basado en la evidencia que persigue mejorar los resultados mediante 
el manejo y la conservación de la propia sangre del paciente, al tiempo que promueve la seguridad y el empoderamiento de este”1.

“PBM es un proceso organizado y centrado en el paciente en el que el equipo médico coordina 
los esfuerzos necesarios para manejar y preservar la sangre del propio paciente.”
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Using tranexamic acid is one of the interventions in transfusion medicine more strongly backed by clinical evidence. The publication of the POISE-3 
study concluded that using tranexamic acid reduced  the relative risk of bleeding and transfusions in major surgeries.

Tranexamic acid is an effective cheap safe treatment vs. transfusion, but evidence supports its use in certain scenarios and not others.

a Administered within the first 3 hours posttrauma or postpartum.
b Probably due to the doses administered at the beginning of the trial, higher than the current ones.
c The difference in the estimated bleeding between both groups was 100 mL. A doubt remains as to whether tranexamic acid may be administered at the start of surgery.
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As a result of the appearance of thromboembolic and cardiovascular events (although at those times Hb thresholds over 12 g/dL were applied), 
erythropoietin has had a very negative reputation until now.

Inflammatory anemia produces a dysfunction in the synthesis of erythropoietin, as well as iron sequestration in macrophages and a decrease in the 
intestinal absorption of iron. In renal anemia and inflammatory anemia, the relationship between the observed EPO and the expected EPO must be 
taken into account, and if it drops below 0.8, it means that treatment with EPO may be effective.

What about perioperative anemia?
The use of erythropoietin in surgery is completely different from its chronic use for anemia18-20: 

In Spain there are two formulations with an indication in patients with non-ferropenic anemia (Hb 10-13 g/dL) before major orthopedic surgery: alpha 
and theta.

Recommendations included in guidelines:

When should it be administered?

How should it be administered?
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Currently, recommendations state that it should be offered to patients with anemia associated to chemotherapy, which is being administered 
for non-healing purposes and Hb values < 10 g/dL18.

It does not increase the 
risk of thromboembolic 

events

It reduces the number 
of transfusions

It increases pre- 
and postoperative 

hemoglobin
It does not increase 

mortality

Recommendations Degree

Pre- or perioperative administration of rHuEPO in moderate anemia and risk of bleeding in scheduled orthopedic surgery21 1A

Administration of rHuEPO in anemic patients undergoing major surgery21 2A

Administration with or without iron in patients with non-ferropenic anemia undergoing major surgery22. 2A

Administration in the preoperative treatment of anemia—it must be administered with iron and considering postoperative prophylactic 
treatment of thromboembolism*23

* The prophylaxis of thromboembolism responds to a statistically non-significant increase of risk in critical patients, but not in surgery.
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