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Patient blood management (PBM)

Restrictive transfusion approaches



Definition 

Patient blood management (PBM) is:

• patient-focused

• evidence-based

• systematic and multidisciplinary approach

To optimize the management of patient and transfusion blood products for quality

and effective patient care.

It is designed to improve patient outcomes through the:

• safe and rational use of blood and blood products

• minimizing unnecessary exposure to blood products

• main focus on elective surgery



Patient Blood Management

 Patient blood management (PBM) is a patient-focused, evidence-based and 

systematic approach to optimize the management of patient and transfusion of

blood products for quality and effective patient care.

 It is designed to improve patient outcomes through the safe and rational use of

blood and blood products and by minimizing unnecessary exposure to blood

products.

 Essential elements of patient blood management include:

-the prevention of conditions that might otherwise result in the need for 

transfusion (through health promotion and screening for early detection),

-appropriate diagnosis and optimal treatment, including the use of

alternatives to transfusion, good surgical and anaesthetic techniques, the use of 

alternatives to blood transfusion and blood conservation.





Starting out from Australia after the 2000s

First book on the topic:  

Mohammed Ramez Salem ed.

Blood  conservation in the  

surgical patient, 1996, Williams 

& Wilkins, Baltimore
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Anemia as a principal risk factor



Unfavorable consequences of pre-operative 

anemia

1. Beattie WS et al. Anesthesiology. 2009;110:574–81; 2. Fowler AJ et al. Br J Surg. 2015;102:1314–24; 3. Musallam KM et al. Lancet. 

2011;378:1396–1407



Unfavorable conseqeunces of pre-operative 

anemia

Transfusion need increases 

Independent risk factor of peri-operative complications: e.g. 

infection, kidney injury

Overall mortality increases 

Mobilisation and rehabilitation is delayed – longer hospital 

stays

Overall cost increases



Activities against anemia

Pre-operative period: 

•Early recognition: the diagnostic process starts 28 days preceeding the elective

surgery

•Causative and symptomatic treatment: iron supplementation, also i.v., EPO

 Intra-operative period: 

•Optimal Hb value (Hb > 130-150 g/L) during operation

Post-operative period: 

•Further iron supplementation if needed

•Erythropoesis stimulation by EPO 

•Increased awereness of drug interactions that may aggravate anemia

Best Pract Res Clin.Anesth. 2013, 27:69



Pre-operative algorhytm: German example

Prof. Zacharowski szívességéből, 2019 Budapest 



Planning

 Estimate the risk of  surgical 

haemorrhage

 PBM is applied to patien  whose 

estimated  perioperative blood loss  

exceeds 500 ml = „High bleeding risk 

surgery”

 Preoperative anaesthesiology e 

valuation more than 1 week (ideally 4 

weeks) before the planned surgery



Scientific evidence in favour of i.v. iron



Treatment on day -1 before surgery
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Hospital acquired (iatrogen) anaemia

Data (n= 1867 cardiac surgery patients: 221,498 labtests)                   118 inspections/patient!!!!

Koch CG  et al. Ann ThoracSurg2015



Restrictive blood sampling for diagnostics 

Fischer D, et al. CritCare. 2014



Closed invasive pressure monitoring devices



New approaches to assess and improve hemostasis status

 Haemostasis abnormality assessment by a standardised questionnarie to be 

applied preoperatively

 Preoperative adjustment of anticoagulant and antiplatelet treatment

 Usage of point of care testing (POCT)

 Usage of tranexamic acid (fibrinolysis inhibitor), desmopressin (antagonizing

ant-aggregation), fibrinogen

 Maintaining optimal haemostasis conditions during the entire perioperative

period



More effective bleeding management 

Weber CF et al.,  Anesthesiology. 2012 Sep;117(3):531-47.

Diagnostics: Viscoelasthic, POCT test (TEG-ROTEM) guided hemo-

substitution 

PPSB = Prothromplex, prothrombin concentrate (PCC): factors II, VII, 

IX, X.



Intra-operative blood salvage by cell-saver



Additional peri-operative measures against bleeding

 Cuffs and special devices blocking 

local circulation

 Temperature control of patient and 

infusions

 ARGON coagulator for  precise local 

tissue  damaging

 Point of care (POCT)  monitoring of 

actual  coagulation status – TEG-

ROTEM

 Local anti-bleeding agents: e.g. 

fibrin glue, collagen preparations
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International  guidelines for lower  transfusion triggers +  

fill-out requirement  prio to each  transfusion



Activities to improve patient anaemia tolerance

Pre-operative period: 

-Optimise cardiac output: normovolemia+hemodynamic stabilisation

-Assess patient’s physiological reserve

Intra-operative period:

-Optimise cardiac output, ventilation and oxygenation

-Avoid hypothermia

-Reduce intra-operative oxygen consumption

Post-operative period: 

-Maximise oxygen delivery, minimse oxygen consumption

-Pay increased attention to infection control

-Use restrictive transfusion protocols



Testing anemia tolerance

Cohort: Members of the Jehovah Witnesses church, n=288, age: 61.5 :

+- 16.9 years, mostly women

Outcome: 30 days mortality in the post-operative period

Hb level, g/L Mortality (%)

70-80 1

50-70 9.2

30-50 27 Transfusion 2014, 54, 2688



Design of an international PBM study

Meybohm P et al. Ann

Surg 2016



Results of the 2016 international PBM study



PBM Network in Germany and worldwide



Examples of international ongoing PBM programs



Thank you for your

attention! 


