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Transfusion of packed red blood cells (PRBC)
Description of component

• Centrifugation of whole blood (removal of plasma and buffy-coat) or red
cell apheresis

• Primary citrated anticoagulant (red cells shelf life ± 21 days)
• Additive solutions (extension of shelf life to 42-49 days)
• PRBC volume is depending on the method of preparation
• PRBC  (Council of Europe) 

• HCT of 0,50-0,70
• Hb of minimum 40g/unit
• Haemolysis at the end of the storage <0,8% of red cell mass
• Leucocyte count < 1x106 per unit 

• Conservation at +2°C to +6°C
• Administration through a 170-200µm filter
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Transfusion of packed red blood cells (PRBC)
Description of component

• PRBC

• PRBC Irradiated

• PRBC CMV negative

• PRBC cryopreserved (-60°C to -80°C)

• PRBC washed

• PRBC for neonates or baby packs (O-; CMV-)

• PRBC for intra-uterine transfusion (O-; CMV-; irradiated; <7days; HCT: 
0,75-0,85)
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Transfusion of packed red blood cells (PRBC)
Description of component

• Irradiation of PRBC:
• TA-GVHD (Transfusion-associated graft-versus-host disease) is a very rare 

complication following transfusion of viable allogeneic lymphocytes into
immunosuppressed recipients

• Irradiation of PRBC for the prevention of TA-GVHD by inactivating residual
lymphocytes with gamma rays or X-rays at a minimum dose of 25 Gy

• 1996 Guidelines on the use of irradiated components revised: 
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Transfusion of PRBC
Description of component
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Transfusion of PRBC
Description of component

Leucocyte-reduction of blood
components is an effective 
alternative to the use of CMV-
blood products for prevention
of transfusion-associated CMV 
infection 
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Transfusion of packed red blood cells (PRBC)
Pretransfusion Compatibility testing

Currently recognized antigens classification:
- Systems
- Collections
- Low incidence antigens
- High incidence antigens
http://www.isbtweb.org/working-parties/red-cell-immunogenetics-and-blood-group-terminology/
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Transfusion of packed red blood cells (PRBC)
Pretransfusion Compatibility testing

Patient antibodies:
- Natural antibodies
- Immune antibodies
- Auto-antibodies
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Transfusion of packed red blood cells (PRBC)
Pretransfusion Compatibility testing

• Pre-transfusion tests:
• Major Crossmatch

• Patient’s ABO/Rh types (2x) and crossreaction of serum’s patient 
with ABO compatible PRBC

• If negative: PRBC are reserved to the patient
• If positive: red cell antibody identification and major crossmatch; 

information of the physician in case of short blood supply
• Type and Screen

• Patient’s ABO/Rh types (2x) and Indirect Antiglobulin Test (IAT)
• If positive IAT: Antibody identification and Crossmatch of antigen-

negative PRBC; information of the physician in case of short blood
supply

• If negative IAT: labelling of the ABO compatible PRBC at the 
moment of the blood order

Transfusion: practical aspects & hemovigilance ⋮ ⋮ BHS12/02/2022



Transfusion of packed red blood cells (PRBC)
Pretransfusion Compatibility testing

Key Recommandation 12:
Unless secure electronic patient identification systems are in
place, a second sample should be requested for confirmation
of the ABO group of a first time patient prior to transfusion,
where this not impede the delivery of urgent red cells or other
components
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Transfusion of packed red blood cells (PRBC)
Pretransfusion Compatibility testing

Alloimmunization through transfusion or pregnancy

Incidence of alloimmunization in the general population: 2% to 5%
Incidence alloimmunization in patients with SCD: 30% to 40%
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 Alloimmunization to red blood cell remains a serious complication

 Risk factors associated with alloimunization:

 Antigenic differences between donors and SCD patients

 HLA II genotype influence predisposition to the RBC antibody

responder status

 Inflammatory state of SCD patients

Administration of PRBC to SCD patients
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 Polymorphic differences in immunogenic RBC antigens between

caucasian donors and african transfusion recipients

I. Significantly different RBC antigen frequencies of some

common blood groups (RH, KEL, FY, JK, MNS,…)

II. RH variants

III. Loss of High-incidence antigens Rare blood groups

IV. Low-incidence antigensAlloimmunization in intra-ethnic

transfusions 

Administration of PRBC to SCD patients
Antigenic differences between donors and SCD patients
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• Loss of a High-incidence antigens:
 RH:-18, RH:-34, RH:-46  0,1% in Africans
 KEL:-7  1% in Africans
 MNS:-5  1% in Africans
 …..

Administration of PRBC to SCD patients
Antigenic differences between donors and SCD patients
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 Some patients develop alloantibodies following initial RBC transfusions 
while others do not even after multiple transfusions

 RBC antibody responder and RBC antibody non-responder

Administration of PRBC to SCD patients
HLA II genotype influence predisposition to the RBC antibody responder status
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Administration of PRBC to SCD patients

 SCD is characterized by chronic inflammation
 Hypothesis: “Inflammation may play a role in the high rate of alloimmunization” 
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Transfusion of fresh frozen plasma (FFP)
Description of component

 Prepared from whole blood or from plasma collected by apheresis

 Contains normal plasma levels of stable coagulation factors, 

albumin and immunoglobulins

 ≥ 70IU Factor VIIIc level per 100ml and at least similar amounts of the 

other labile coagulation factors and naturally occurring inhibitors

 Conservation at -30°C or lower

 Administration through a 170-200µm filter
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Transfusion of fresh frozen plasma (FFP)

 Pathogen reduction treatment

 Active on known viruses, bacteria, protozoa and contaminating

leukocytes but also on unknown transfusion-transmissible agents, they

are not active on prions

 Current methods: solvent-detergent, methylene blue, amotosalen, and 

riboflavin

 Pretransfusion Compatibility testing

 Patient’s ABO blood group determined on two different blood samples

collected at different times
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• PCs

• Apheresis platelets ( prepared by apheresis from single donors)

• Recovered platelets (prepared by separation and pooling of units of                                   

platelets from whole blood of multiple donors)      

• No difference in haemostatic effect; platelet survival and                                                    

post-transfusion increment for both preparations

• Storage: max 5 days after collection at 22±2°C

• Specific preservative solutions bags permitting O2 and CO2 exchange 

so that the pH during storage stays continuously between 6.4 and 7.4 

Transfusion of platelet concentrates (PCs)
Description of component
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• Leukodepleted: decreased incidence of alloantibody mediated

refractoriness to PC transfusion, CMV transmission and FNHTRs

• Pathogen reduction treatment

• Maximum storage time could be extended to 7 days with equivalent safety and 

clinical efficacy (Lozano et al, 2011; Schlenke et al, 2011) 

• But belgian law 6/2/2018: 5 days

• Pretransfusion Compatibility testing:

• Patient’s ABO/ RhD blood groups

• Contamination of PCs by red cells

 prevention of RhD immunisation by the use of RhD-immune globulin if RhD+ 

PC are transfused to RhD- patients of child-bearing age or younger

Transfusion of platelet concentrates (PCs)

Platelet express on their surface:
- ABO antigens
- Class I HLA antigens
- HPA antigens
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• Platelet recovery or CCI 

• Absolute Increment = 

(Post-transfusion platelet count) – (pre-transfusion platelet count) 

• Corrected Count Increment (CCI) =

Absolute Increment X Body surface area / number of platelets 
transfused (1011) 

CCI : 10-60 minutes after transfusion (Mc Farland, AABB, 2008)

Transfusion of platelet concentrates (PCs)
Response to platelet transfusion
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Transfusion platelet refractoriness
 Only when at least two ABO-compatible transfusions, stored for 

<72 hours result in poor increments
 Defined in a clinically stable patient when two sequential platelet

transfusions lead to 1 hour post-transfusion CCIs of less than 5000 
platelets x m2 per µl

Transfusion of PCs:  Response to platelet transfusion
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 If ↓ 1h and 24h: Immune cause (antibodies against HLA class I and/or HPA antigens)

 If N 1h and ↓ 24h: Non immune cause (sepsis, splenomegaly, DIC, GvHD, bleeding, 
medications,…)

 « Non immune causes are the most likely and the first that should be explored in the 
diagnosis of platelet refractoriness » 

Management of the platelet refractory patient.  S.K.Forest, E.A.Hod.



Transfusion of platelet concentrates (PCs)

Non Immune causes > 80%

Immune causes < 20%



• Hemovigilance = Hema (blood  in Greek) +  Vigilans (watchful in Latin)

• Hemovigilance system improve the safety of blood transfusion by 

applying a set of surveillance procedures covering whole transfusion chain 

from the collection of blood and its components to the follow up of its 

recipients, intended to collect and access information on unexpected or 

undesirable effects resulting from the therapeutic use of labile blood 

products, and to prevent their occurrence and recurrence.

Hemovigilance
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Early 1980s…

Mistransfusions

Infectious diseases
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Today…

Mistransfusions

Infectious diseases
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Transfusion process

http://www.aabb.org/tm/Pages/default.aspx

Hemovigilance surveillance programme



Hemovigilance (recipient)

Transfusion 
reaction

National 
Haemovigilance

Program

Annual report and 
recommandations

Transfusion 
committee

Goal of Hemovigilance: 
Improve blood transfusion safety 



Hemovigilance (recipient)

Transfusion 
reaction

National 
Haemovigilance

Program

Annual report and 
recommandations

Transfusion
committee

Notification of Serious Adverse Events (SAE) that 
may have an influence on the recipient; and  Serious 
Adverse Reactions (SAR) that may be attributed to 
the quality and safety of blood and blood 
components

Transfusion policy
National recommandations and Belgian Law
European directives
International recommandations
Bequint (National Platform for Transfusion Policy)Transfusion 

committee



Hemovigilance: notification form
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Hemovigilance: AFMPS annual reports
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2018 AFMPS Annual Report
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2018 AFMPS Annual Report
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Thank you for your attention 
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