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patient undergoing non-cardiac surgery
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Patient blood management (PBM) is a multimodal concept that
aims to detect, prevent and treat anemia, optimize hemostasis,
minimize iatrogenic blood loss, and support a patient-centered
decision to provide optimal use of allogeneic blood products.
PBM is intended to reduce three major risks as follows:

1. Anemia. Before surgery, about 30% of non-cardiac
surgery patients have anemia with an increased risk
of RBC transfusions, complications and postoperative
mortality. Consequently, the diagnostics and (if medically
possible) the therapy of anemia are important elements
of PBM. Since anemia in many of these patients is based
on a treatable iron deficiencys, it is fundamentally crucial
to identify anemic patients and/or iron deficient patients
at an early stage (two to four weeks before surgery). The
preoperative diagnosis and therapy of anemia should also
be proceed even if the time interval before surgery is
shorter in order to enable a more rapid hemoglobin increase
after surgery, whenever necessary.

2. Blood loss. The prevention and minimization of
unnecessary blood losses is essential to counteract the
occurrence of hospital-acquired anemia.

The following objectives should be pursued:

* Reduction of the number of blood withdrawals to the
necessary minimum,

* Use of blood sampling tubes with the smallest volume
sufficient for the analysis (e.g. use of smaller tube sizes
or minimising the filling level of the tubes),

* Avoidance of discarding diluted blood residues in
withdrawal syringes by using closed blood sampling
systems.

Other important single PBM measures are: coagulation SOPs,
maintaining pH, temperature and calcium levels among others.

3. RBC transfusion. The objective of RBC transfusion is
the assurance of a sufficient global oxygen supply and
the avoidance of potential complications, which might be
associated with acute anemia. However, a transfusion is
the last resort in the treatment of anemia if a causal therapy
of the anemia had not been possible or satisfactory before.
Novel data suggest a safe corridor of a hemoglobin of 7-9 g/
dL in clinical medicine. A restrictive transfusion regime in
cardiac surgery patients suggested a benefit in comparison
to a more liberal transfusion strategy.

4. Study. In a prospective, multicenter study, surgical
inpatients from four German University Hospitals
(Frankfurt, Bonn, Kiel and Muenster) were analyzed
before (pre-PBM) and after the implementation of PBM.
The PBM program included multiple measures (ie,
preoperative optimization of hemoglobin levels, blood-
sparing techniques, and standardization of transfusion
practice).

Primary aim was to show non-inferiority of the PBM cohort
with a margin of 0.5%. Secondary endpoints included red
blood cell utilization.

A total of 129,719 patients discharged between July
2012 and June 2015 with different inclusion periods for
pre-PBM (54,513 patients) and PBM (75,206 patients) were
analyzed. The primary endpoint was 6.53% in the pre-PBM
versus 6.34% in the PBM cohort. The non-inferiority aim
was achieved (p < 0.001). Incidence of acute renal failure
decreased in the PBM cohort (2.39% vs 1.67%; p < 0.001,
regression model). The mean number of red blood cell
transfused per patient was reduced by approx. 20% (p <
0.001). The implementation of PBM can be achieved even in
large hospitals without impairment of patient’s safety.

Trial Registration: PBM-Study ClinicalTrials.gov,
NCT01820949
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