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Objectives

• Overview of basic immunology
• ABO typing and compatibility
• Review Rh(D) typing
• Describe antibody screening and investigation
• Review crossmatching methods
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Pretransfusion Testing

• Requires upmost attention when collecting specimens
• Repeated every 96-hours
• Must have 2 ABO groups on record prior to issuing RBC
• If no historical ABO on record: 

• Need confirmatory specimen
• May repeat ABO on current sample if collect by PPI
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Human Blood Group Systems

• 33 different blood group systems
• ABO
• Rh
• Kell

• Pretransfusion testing will ensure best compatibility with the 
various blood group systems
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Pretransfusion Testing

• Group and Screen
• ABO group
• Rh(D) group
• Antibody screen
• Crossmatch 
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ABO Blood Group

• Antigens: the glycoprotein present on the surface of the red 
blood cell (RBC)

• Antibodies: the protein that binds with foreign substances 
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ABO Blood group 
• Most important blood group system
• Binding of antibodies with antigens causes clumping/agglutination
• Transfusion of ABO incompatible blood is often fatal
• Most incompatible transfusion are caused by clerical error
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Four ABO Phenotypes and Their Antibodies
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ABO Blood Group Testing
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ABO Blood Group Testing

• Testing is based on antigen-antibody binding in test tube:  
agglutination
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ABO Interpretations
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ABO Blood Product Compatibilities

RBC Compatibility Plasma Compatibility
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ABO Blood Type Frequencies
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Rh Blood Typing

• 50 antigens in the Rh system
• D, C, c, E, e………

• Rh(D) is the antigen to determine Rh blood typing
• Having the D antigen: Rh(D) positive
• Lacking the D antigen: Rh(D) negative

• No naturally occurring anti-Rh antibodies
• Rh(D) negative patients must be stimulated to produced Rh 

antibodies by receiving Rh(D)+ blood or pregnancy with Rh(D)+ 
baby
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ABO and Rh(D) Typing
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ABORh(D) Interpretations
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ABORh(D) Frequencies 
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More than just ABORh(D)
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Antibody Screen Test

• Indirect antiglobulin test
• Uses recipient plasma against reagent RBC
• Detects unexpected blood group antibodies to non-ABO/Rh(D) 

antigens
• Ensures a safe transfusion
• Detects/monitors for HDFN
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Antibody Screen Test
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Antibody Screen Test

21



Antibody Screen Test - positive

• Positive result: presence of unexpected antibodies
• Unexpected RBC antibodies are found in 1-2% of population
• Must perform antibody investigation to determine specificity
• Antigen negative RBC is required prior to transfusion
• May need additional sample from the patient to complete work
• Can be time consuming and result in delay of getting blood to 

patient
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Antibody Investigation
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Antibody Investigation

24



Antibody Investigation

• Anti-K
• Must crossmatch K- RBC
• The K antigen occurs in 8% of the donor population
• Crossmatch compatibility is 92%
• If patient requires 4 RBC; need to crossmatch 4 RBC
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Antibody Investigation

• Some patients have multiple antibodies:
• Anti-E and anti-Jka
• Compatibility is 16%

• May need special order blood from Canadian Blood Services
• Rarely patient may have antibodies to common blood group 

antigens:
• Bombay
• Anti-k 
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Crossmatching

• Type and screen testing leads the technologist to select the 
most appropriate type of crossmatch and RBC unit

• 3 types of crossmatches: 
• Immediate spin crossmatch
• Electronic/Computer crossmatch
• Indirect antiglobulin crossmatch
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Immediate Spin Crossmatch 

• Most commonly used type of crossmatch
• Antibody screen test must be negative
• Recipient plasma is mixed with donor RBC, centrifuged and 

examined for agglutination
• Will only detect ABO incompatibility
• Takes about 5-10 minutes
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Electronic/Computer Crossmatch

• Becoming more common crossmatch
• Will only ensure ABO compatibility
• No mixing of recipient plasma with donor RBC
• Requires: 

• Negative antibody screen test with no history of antibodies
• Must have validated blood bank computer system 
• Results of at least 2 ABO types on record

• Takes about 2 minutes
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Indirect Antiglobulin Crossmatch

• Performed when patient has antibodies
• Ensures full compatibility of donor RBC
• Patient plasma is mixed with donors RBC, incubated and 

antihuman globulin added, centrifuged and examined for 
agglutination

• Takes 20-45 minutes
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Timing for testing: 
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Action Time 

Booking in the sample 3 min

Centrifuging 5 min

ABORh(D) 10 min

Antibody screen test 20-45 min

Crossmatching (IS or XME) 5 min

Labelling of RBC 5 min

Issuing 2 min

Antibody investigation >60 min

Crossmatching (IAT) 20-45 min



Questions? 
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