
Reduction of Blood transfusion in anemic cardiac 

surgical patients on Cardiopulmonary bypass.
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Learning Objectives

At the end of this session, participants will be able to:

1. The requirements of blood transfusion for anemic patients admitted for 

cardiac surgery.

2. The effect of priming of cardiopulmonary bypass on anemic patients.

3. The efficiency of Retrograde priming in decreasing the requirements of 

blood transfusion.
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• The prevalence of preoperative anemia in patients undergoing

cardiac surgery ranges from 16% to 54%, with severe anemia

(hemoglobin < 10 g/dL) in 5.5%.

• The obligatory hemodilution resulting from crystalloid priming 

of the cardiopulmonary bypass circuit represents a major 

risk factor for blood transfusion in cardiac operations.

Context:-
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• Retrograde autologous

Blood priming of the

CPB circuit reduces the

priming volume and

hence limits the initial

hemodilution.
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Problem:-

Increased blood transfusion on 

cardiopulmonary bypass for the 

anemic cardiac surgical patients in 

heart hospital operative theatre.
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Aim:-

Reduce blood transfusion on cardiopulmonary bypass by 50% 

for anemic (Pre-CPB Hct ≤35%) cardiac surgical patients in 

heart hospital operative theatre by the end of July 2022.



Objectives:

❖Primary objective:-

To assess the efficiency of the Retrograde Autologous Priming

(RAP) in decreasing the requirement of blood transfusion on CPB

for the anemic cardiac surgical patients.

❖Secondary objective:-

To find out the level of initial hemodilution can be reduced by

performing RAP.



Fish bone diagram.





Study Population:-

This Value improvement Quality project recruited all anemic

patients admitted for cardiac surgery between 01st July 2021 to

31st December 2022.



Inclusion criteria:-

• Elective patient undergoing a cardiac surgical

procedure with cardiopulmonary bypass support.

• The anemic cardiac surgical patients with pre-CPB

HCT 35% or less.



Exclusion criteria:-

• Emergency Procedure.

• age more than 70 years.

• LVEF<30%.

• History of stroke.

• Patient with Mechanical support including IABP, 

ECMO &LVAD.



Clinical Setting.

❖CPB Circuit.

The CPB circuit consist of

integrated hollow fiber

membrane oxygenator , Set

of Polyvinylchloride Tubing

and cardio plegia delivery

system.



❖Priming

• The deairing of CPB circuit is done by priming solutions,

consisting of a mixture of crystalloids and colloids.

• The CPB Circuit primed with 1L of Plasmalyte-A solution,

100-ml human albumin, 100-ml mannitol 20%. The total

priming volume of CPB Circuit is 1200 ml (+/-25 ml

Nahco3).



❖Anticoagulation

• Administration of systemic heparin (300–400 U/kg) .

• Activated clotting time (ACT) is a point-of-care test used 

to assess the adequacy of heparinization.

• Target ACT on CPB >400 seconds. 



Clinical Setting.



Retrograde Autologous Priming (RAP) 

• Displacing some of the Cardiopulmonary bypass circuit

priming volume solution with the patient’s own blood

known as Retrograde Autologous Priming.

• RAP was 1st introduced in 1959 by Panico & Neptune.

• In 1998 Rosengart et al, proposed RAP protocol, which is

still being used in clinical practice.
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Consideration during RAP:-

• Expected RAP volume 450-700 ml.

• ACT Value >400 sec.

• RAP Should be discontinued If the patient had hemodynamic 

instability.



• RAP Should be discontinued If the patient lost unusual 

blood loss during cannulation.

• Blood Transfusion Trigger on CPB considered if Hb falls 

below 7 .5 +/-0.5 or HCT fall below 24 +/-1.



Blood transfusion rate during Pilot observation.

• From 1st January to 30th

June 2021

• 34.5% of anemic patient
received blood transfusion
on CPB
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Result.

Total no of anemic patients. 238

Total number of patient recruited 

for RAP 95

Total number of Performed RAP 89

Total number of terminated RAP 6

• Data shows from 1st July 2021 to 31st December 2022.



Blood Transfusion Rate.

Total No Of Patients received  

Blood Transfusion on CPB

63

No. of RAP Patients received 

blood transfusion on CPB

18

No. of non-RAP Patients 

received blood transfusion on 

CPB

45



Hemodilution on RAP

Pre CPB Hct. 31.6±3.5 (%)

On CPB Hct 05 min. 26.2±2.8 (%)

On CPB Hct 30 min. 25.8±2.3 (%)

On CPB Hct 60 min. 25.9±2.0 (%)



Conclusion.

• RAP is effective  for anemic cardiac surgical patients in 

reducing the blood transfusion on cardiopulmonary bypass.

• The level of the pre-operative anemia, BSA & the amount of 

volume removed by RAP   can be a predictor for the degree 

of hemodilution and the need for blood transfusion on CPB. 



• Standardization of clinical setting and team effort helps

to perform comprehensive Retrograde Autologous Blood

Priming successfully.
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