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PBM implementation and impact on the RBC transfusion rates.

• RBC transfusion rate after the surgery was 35.3% (n=1,336) for pre-PBM cohort, decreasing to 30.1% (n=1,296) for post-

PBM cohort (p<0.0001), globally showing a reduction of 14.7% in the RBC transfusion rate between pre- and post-PBM

(Figure 3).

• The logistic regression model, which included analysis with additional potential confounders (age, period, pre-existing

chronic conditions or comorbidities that may lead to anemia), showed that PBM implementation was associated with a

lower need for RBC transfusions [Odds Ratio, OR of 0.854 (Confidence Interval, CI 95%: 0.754-0.966)] (Table 1).
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Change in optimization after PBM implementation

• Intravenous (IV) iron was used in a higher percentage of patients in the post-PBM cohort compared with pre-PBM

cohort (Figure 5).

Red blood cell (RBC) transfusion represents the mainstay to correct anemia, however, it is also an overused

procedure (1). Patient blood management (PBM) is a proactive, patient-centered, and multidisciplinary approach

to manage anemia, optimize hemostasis, minimize iatrogenic blood loss, implement strategies of pre-habilitation

and a restrictive transfusion policy to improve patient outcomes and preserving his own blood (2, 3). Although in

2010 the World Health Organization (WHO) endorsed the PBM implementation, there is still an urgent need to

integrate PBM program into the clinical routine of many hospitals (4).

The objective of the study was to compare the RBC transfusion rate and length of hospital stay

(LOHS) before vs. after PBM implementation in two hospitals in Spain.

STUDY DESIGN. This is an observational retrospective study including adult patients who underwent major planned

surgeries (hip or knee replacement, major abdominal surgery, and cardiac valve) in two Spanish hospitals (Bellvitge

University Hospital, Barcelona, and Valladolid University Clinical Hospital).

STUDY POPULATION. Two separate cohorts:

• pre-PBM cohort: surgeries performed during the 3 years period before PBM program use

• post-PBM cohort: surgeries performed during the 3 years period after PBM implementation

STUDY COLLECTION PERIODS. The date of the patient surgery was referred to as index date. The data collection period

spanned two main stages anchored to the date of index event: the pre-surgical assessment period (date of assessment

up to three months before the surgery); and the post‐index event period, starting one day after the index date and ending

30 days after patients being discharged from the hospital or death, whichever occurred first (Figure 1).

THE VARIABLES. For all surgeries included in the study, patient’s demographics, surgery details, iron deficiency anemia,

treatments received, RBC transfusions, LOHS and other clinical outcomes were collected. Transfusion policy applied by the

hospital was also collected.

DATA SOURCE. The collection approach consisted of retrieving data of patients who underwent surgery before or after the

PBM program implementation from hospital Databases (DB) (Figure 2). Data collected were fully anonymized at hospital-

level and uploaded into a platform.

DATA ANALYSIS. Descriptive analysis of demographic and clinical characteristics of surgeries performed in both study

cohorts was performed. Logistic regression models were performed to assess the impact of PBM program on post-surgery

RBC transfusion rate, including age, period, pre-existing conditions as potential confounders. LOHS was compared

between study cohorts using the Student t test.

Hospital characteristics. Both sites implemented a restrictive transfusion policy (i.e., when Hemoglobin concentration

was <7 g/dL to 8 g/dL) after PBM implantation.

Patient demographics.

• Overall, data from 8,080 surgeries were included (3,780 surgeries included in the pre-PBM cohort and 4,300 in the

post-PBM).

• Mean (SD) age at surgery was 70.5 (11.4) years [70.4 (11.7) pre-PBM, 70.6 (11.1) post-PBM]; 53.6% were female

(54.8% pre-PBM, 52.5% post-PBM).

Surgery characteristics.

• Mean (SD) time surgery duration was 3.1 (1.9) and 2.8 (1.8) hours in pre- and post-PBM cohorts, respectively.

• In 26.5% of patients, overall, spinal anesthesia was used.
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The current study showed how implementation of the PBM program for major elective surgeries was associated with a reduction of post-surgery RBC transfusion rate and of

the LOHS, resulting in the improvement of safety and quality, and in the reduction of healthcare costs.
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Figure 1. Study design

Figure 3. Post-surgery RBC transfusion rates before and after the implementation of PBM

Table 1. Impact of PBM implementation on RBC transfusion rate after surgery (logistic regression model)

CI, Confidence Interval; OR, Odds Ratio; PBM, Patient Blood Management; RBC, Red Blood Cells
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PBM implementation and impact on the LOHS

• LOHS was also reduced after PBM implementation from a mean (standard deviation, SD) of 13.6 (13.6) days to

11.6 (12.1) (p<0.0001) (Figure 4).

Figure 4. Number of days between date of surgery and date of hospital discharge
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RETROSPECTIVE IDENTIFICATION OF PATIENTS
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Figure 5. Anemia treatments used pre-surgery in pre-PBM and post-PBM cohorts, at patient level

ESA, Erythropoiesis-stimulating agents; IV, Intra Venous; RBC, Red Blood Cells 
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Figure 2. Data collection and management process
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LOHS, Length Of Hospital Stay; PBM, Patient Blood Management
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