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• [T]he era of shifting more and more economic resources toward  

health care is going to end.

• The medicine of the future will focus on more efficient use of  

resources.

Kohane, I.S., J.M. Drazen, and E.W. Campion, A glimpse of the next 100 years in medicine. N Engl J Med, 2012. 367(26): p. 2538-9



what is  going  on and  wrong in  health care

The financial dimension of what is going wrong
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The triad of anaemia, bleeding & transfusion



• The impairment that affected the greatest number of people in  

2015 was anaemia, with 2.36 billion (2.35–2.37 billion)  

individuals affected

• The prevalence of iron-deficiency anaemia alone was 1.46

billion (1.45-1.46 billion).



Fowler A.J. et al. Br J Surg (2015) 102:1314

• 949’449 patients of 24 studies analyzed

• 39% of patients were anemic (WHO definition)

• Anemia was associated with
 Perioperative mortality - OR 2.90 (2.30 – 3.68, p< 0.001)
 Acute kidney injury - OR 3.75 (2.95 – 4.76, p< 0.001)
 Infections - OR 1.93 (1.06 – 1.55, p< 0.01)
 Stroke in cardiac surgery - OR 1.28 (1.17 – 3.18, p<  0.01)
 RBC transfusion - OR 5.04 (4.12 – 6.17, p< 0.001)



Postpartum Hemorrhage and Predelivery
Anemia are Risk Factors for Severe 

Postpartum Anemia after Cesarean Sections
• Cesarean sections are one of the most common surgical operations. Postpartum anemia is a

prevalent side-effect, and has been linked to postpartum depression, fatigue and other
impaired cognitive functions. In a recent study published by Transfusion, researchers
analyzed data from over 70,000 women after cesarean sections performed between 2005
and 2013 to determine risk factors for postpartum anemia. Overall, 7.3% of women
developed severe postpartum anemia (hemoglobin [Hb]<8.0 g/dl). Risk factors for
postpartum anemia included postpartum hemorrhage (adjusted odds ratio [aOR]=8.45;
[95% CI, 7.8-9.16]) and predelivery anemia (Hb= 10-10.9 g/dL, aOR=5.38; [95%CI, 4.89-
5.91]; and Hb<10 g/dL, aOR=30.6; [95% CI, 27.1-34.6]). Since no guidelines currently exist
for postpartum anemia, women who have a cesarean section with postpartum hemorrhage,
predelivery anemia, or no predelivery hemoglobin level should be screened approximately
one week after delivery

1. Butwick AJ, Walsh EM, Kuzniewicz M, Li SX, Escobar GJ. Patterns and predictors of severe postpartum anemia after Cesarean section. Transfusion
2017;57: 36-44.

2. Prabhu M, Bateman BT. Postpartum anemia: missed opportunities for prevention and recognition. Transfusion 2017;57: 3-5.

http://onlinelibrary.wiley.com/doi/10.1111/trf.13815/full
http://onlinelibrary.wiley.com/doi/10.1111/trf.13927/full


The total cost of transfusing patients exceeds blood acquisition 

costs by five times or greater when labor, supplies, blood 

administration and transfusion-related adverse events costs are 

considered. The cost to purchase blood products, while 

significant for many hospitals, is only the “tip of the iceberg” for 

total blood costs.

http://www.bloodmanagement.com/the-bloody-truth/the-bloody-truth



“[M]ore patients have died in any one year owing to

transfusion immunomodulation’s side effects than 

died  in the entire transfusion transmitted AIDS 

epidemic”

Blumberg, N. and J.M. Heal, Immunomodulation by blood transfusion: an evolving scientific and clinical challenge.
Am J   Med, 1996. 101(3): p.299-308.
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The Multi-Billion Dollar Question:

Spiess, B.D., Risks of transfusion: outcome focus. Transfusion, 2004. 44(12 Suppl): p. 4S-14S.

of ≈150 million allogeneic blood components per year

Does transfusion do what it is intended todo—improve  

outcome or prevent adverseoutcomes?

◼ There are few if any articles that supporttransfusion  
actually improving patient outcomes.

◼ The majority of database papers show associations  
between transfusion utilization and with  
immunosuppression, increased infection, increased  
renal failure, multisystem organ failure, anddeath.



2007

Murphy, G.J., et al., Increased mortality, postoperative morbidity, and cost after red blood cell transfusion in patients having cardiac surgery.
Circulation, 2007. 116(22): p. 2544-52.

• 8,500 pts

• Compared transfused vs non-transfused after  
multivariable logistic regression and propensityscore  
analysis

• 30-day mortality was over 6-times higher in the txd patients

• Increased ICU, high-dependency unit and hospital length of stay

“RBC transfusion appears to be harmful foralmost all cardiac surgery  
patients”
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Patient Blood Management (PBM) is "the timely application of
evidence-based medical and surgical concepts designed to
maintain hemoglobin concentration, optimize hemostasis and
minimize blood loss in an effort to improve patient outcome"1.
The definition presented by the Society for the Advancement of
Blood Management (SABM), as well as several other definitions
of PBM, have moved away from placing the focus on reducing the
use of blood components to the development of a
multidisciplinary and multimodal strategy centred on patients'
outcome. Reducing transfusions might be a means, but it is
certainly not an end. Thus, PBM has moved from a product-
centred approach to a patient-centred approach.



WHA63.12 adopted

by resolution May 21, 2010:

„Bearing in mind that patient blood management means that before surgery every  
reasonable measure should be taken to optimize the patient’s own blood volume, to  

minimize the patient’s blood loss and to harness and optimize thepatient-specific

physiological tolerance of anaemia following WHO’s guide for optimal clinical use (three  

pillars of patient blood management)“



2nd Pillar  

Minimise blood loss

& bleeding

3rd Pillar  

Harness & optimise

physiological  

reserve of anaemia

• Optimise erythropoiesis

• Be aware of drug interactions that can  

increase anaemia

• Vigilant monitoring and managementof  

post-operative bleeding

• Avoid secondary haemorrhage

• Rapid warming / maintain normothermia  

(unless hypothermia specifically  

indicated)

• Autologous blood salvage

• Minimise iatrogenic blood loss

• Haemostasis/anticoagulation  

management

• Prophylaxis of upper GI haemorrhage

• Avoid/treat infections promptly

• Be aware of adverse effects of medication

• Time surgery with haematological  

optimisation

• Optimise cardiac output

• Optimise ventilation and oxygenation

• Identify and manage bleeding risk

• Minimise iatrogenic blood loss

• Procedure planning and rehearsal

• Assess/optimise patient’s physiological

reserve and risk factors

• Compare estimated blood loss with  

patient-specific tolerable blood loss

• Formulate patient-specific management  

plan using appropriate blood  

conservation modalities to minimise  

blood loss, optimise red cell mass and  

manage anaemia

1st Pillar  

Optimise red cell mass

Perioperative multidisciplinary multimodal patient-specific team approach
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Hofmann et al. Current Opinions in Anaesthesiology2012

• Meticulous haemostasis and surgical

techniques

• Blood-sparing surgical devices

• Anaesthetic blood conserving strategies

• Autologous blood options

• Maintain normothermia

• Pharmacological/haemostatic agents

• Optimise anaemia reserve

• Maximise oxygen delivery

• Minimise oxygen consumption

• Avoid/treat infections promptly

• Restrictive transfusion thresholds

• Detect anaemia

• Identify underlying disorder(s) causing

anaemia

• Manage disorder(s)

• Refer for further evaluation if necessary

• Treat suboptimal iron stores/iron  

deficiency/anaemia of chronic  

disease/iron-restricted erythropoiesis

• Treat other haematinic deficiencies

• Note: Anaemia is a contraindication for

elective surgery



WHY Patient BloodManagement
https://www.nba.gov.au

“PBM aims to improve clinical outcomes by avoiding  
unnecessary exposure to blood and blood products.  
Decisions on whether to transfuse should be carefully  
considered, taking into account the full range of  
available therapies, and balancing the evidence for  
efficacy and improved clinical outcome against the  
potential risks.”

“PBM improves patient outcomes by improving the  
patient’s medical and surgical management in ways  
that boost and conserve the patient’s own blood. As  
a consequence of better management, patients  
usually require fewer transfusions… thus avoiding  
transfusion-associated complications.”

PBM is a multidisciplinary approach that promotes
appropriate care for patients and reduces exposure

to unnecessary blood transfusions.

http://www.nba.gov.au/


www.europe-pbm.eu

http://www.europe-pbm.eu/




Standardising albumin use: a good start for PBM applied 
to PDMP (Vaglio S et al 2013) 



The transfusion rates differ across the world countries with Denmark to be 60 units per 1000 
population, Germany 57.3, UK 36.1, and France 35.4. All these countries with an almost similar 
economic status and health system.

Iran 27 Units per 1000 population



•

First year of Implementation of Patient blood Management expenses for blood products decreased $510,000 in the first year.
25% reduction in hospital stay for non-transfused vs. transfused patients. Sarode R, et al. Transfusion2010;50-487-92.

•
Implementation of an Anemia Management program resulted in a reduction of RBC transfusion by 62%.Transfusion,Vol 81,2011

•

A program of engagement and interdiction using evidence-based guidelines can successfully decrease the use of FFP without any 
observable increase in  unexpected bleeding 80% reduction in FFP transfusion

• We also have a low rate of transfusion for heart surgery,” said Bruce Spiess, M.D., professor in the VCU Department of Anesthesiology and part of the PET 
staff. “From our PET program, the Virginia Cardiovascular Surgery Quality Initiative, VCSQI, has instituted a blood management program that over a 
two-year period saved more than $44 million in the state.”

• Changes in medicine have eliminated the need for millions of blood transfusions, which is good news for patients getting procedures like coronary bypasses 
and other procedures that once required a lot of blood.
Transfusions are down almost one-third over the last five years, to about 11 million units last year from about 15 million units, according to 
the American Red Cross, which has about 40 percent of the market.
One reason for declining demand is that recent studies have found many transfusions unnecessary, so patients are no longer getting expensive services that 

did them no good.

http://www.anesthesiology.vcu.edu/
http://topics.nytimes.com/top/reference/timestopics/organizations/a/american_red_cross/index.html?inline=nyt-org


Minimizing Iatrogenic Blood Loss
A patient can lose up to 50 ml or 1% of their blood volume per day through phlebotomy (negate the 
effects of physiological erythropoesis
Only order essential tests
Use of microtainer tubes

http://www.pic2fly.com/Microtainers.html






