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Transfusion dependent patients
• who require frequent and long-term  transfusion support to sustain life

 Thalassaemia syndromes

 Severe aplastic anaemia (SAA)

 Sickle cell disease (SCD)

 Myelodysplastic syndromes (MDS)

 Paroxysmal nocturnal haemoglobinuria



Aim 

 Minimise the risk of alloimmunization to RBC antigens

 Ensure maximum possible survival of transfused red cells

 Ensure the presence of optimal number of RBCs per unit

transfused



Problems 
 Immunological – Antigenic differences between donor and

recipient

 Red cells

 Leucocytes

 Platelets

 Plasma proteins

 Transfusion transmitted infections

 Iron overload



Red Cells 



Alloimmunisation
 Development of one or more specific red cell

antibodies (alloimmunisation) is a common

complication

 Diversity of RBC antigenic make-up among

different individuals, are likely to be exposed to

many allogeneic RBC antigens



Contributing factors 



Hemolytic transfusion reaction 
• Accelerated clearance or lysis of transfused red

cells in the recipient

Acute –

 During or within 24 hours of transfusion

Delayed-

 After 24 hours of transfusion



Interdonor
incompatibility 

between RBC’s and 
plasma  in 

mutitransfused
patients  

Alloantibodies in 
recipient plasma to a

target
antigen on donor

RBCs

RBCs as
contaminants in

ABO incompatible
PCs,Gr Tx, HSCT

High titer Allo Ab in donor
plasma / plasma derived

products
(PCs, IVIG, FVIII)



Factors determining the severity
 Characteristics of RBC antigens

 Density ABO>Rh>Kell

 Homozygosity CC vs Cc

 Antibody combining affinity

 Expression during erythropoiesis

 Antigen mobility



Characteristics of antibody 
 Class
 IgM- pentavalent, multiple Ag combining sites, ability to

activate complement

 IgG- Divalent, coated red cells are cleared by RES

 IgG subclass

 IgG3 > IgG1 > IgG2
 IgG4 usually non-hemolytic

 Ability to activate complement

 Thermal amplitude
 Warm reacting (30-37ºC), Cold reacting (4-25ºC) antibody

 Plasma concentration



IgM antibody ( Complete)

 Usually naturally

occurring

 Agglutinate in saline

phase



Ig G antibody ( in  - complete)

 Usually agglutinate

in IAT phase

 Immune in nature

(transfusion or

pregnancy)



Effects of intravascular hemolysis
 Free Plasma Hb

 Haptoglobin Hb complex

 Binding of NO

 Hemoglobinuria

 Methaemalbumin

 C3a and C5a
 Potent anaphylotoxins

 Activate kinin system

 Relaese histamine and serotonin

 Release TNF and IL-8
Free red cell stroma

DIC  

Decreased tissue  perfusion 

Renal failure



Effects of extravascular hemolysis
 Hemoglobin catabolised by RES

 unconjugated hyperbilirubin

levels

 RBC lysis within lysosomes

 Free plasma Hb

 Spherocytosis

 Reticulocytosis



Alloantibodies and HTR 
Clinically 
Significant 

Clinically 
Significant 

Generally  Clinically  not 
Significant 

Predominantly
Intravascular 

Predominantly
Extravascular

IgM non complement 
IgG subclass 4
Low thermal amplitude

Anti A, A1, B,
H, M, P1, Lea, Leb

Anti D, C, c, E,
e, K, k, Jk ,
Jkb, Fya, Fyb

Anti LW, Ge, Xg, Sc, Chido, Rogers, 
Bg



Effects of alloantobodies
 Further complicate transfusion management

 Lead to Acute or Delayed HTR

 Rapid fall in Hb

 Increase transfusion requirement

 Increase difficulty in finding compatible donor

units



Routine pretransfusion testing
• Donor

ABO 

Cell grouping                                                               
Serum grouping  

Rh Grouping  incd weak D 
testing 

 Recipient

ABO

Cell grouping 

Serum grouping

 Major crossmatch
 Saline phase
 AHG phase 



Specificity of alloantibodies at 
GMCH
 Alloimunisation rate – 7.59%

 Anti –K, Anti –E

 Multiple antibodies

 Anti-C and anti – E

 Anti –S and Lua

 Autoantibodies



Ideal transfusion policy 

 Detailed red cell antigen typing of patient prior to

start of transfusion

 Ethnically related blood donors, but not close relatives

 Detailed antigen typing of the patient

 Better cross match policy



Type,screen and crossmatch
ABO & Rh typing

Antibody screen

negative Positive

Antibody
identification

Clinically insign. Clinically sign.

Antigen negative 
unit 

AHG crossmatch



White blood cells 



Reactions due to leucocyte antibodies 

Antibodies implicated

 Anti-HLA-A,B,C

 Anti-granulocyte specific

Reactions

 FNHTRs (rise in temp. of 1o C or more)

 Platelet refractoriness

 TRALI



Mechanism of FNHTR



Platelets 



Platelet refractoriness
 Post transfusion recovery or CCI is less than

accepted value after at least two consecutive
transfusions.

 Causative factors

o Poor quality of platelets- production/storage

o Non immune

 Fever / Sepsis / DIC / Drugs / GVHD

o Immune

 Antibodies to ABH / HLA / HPA antigens



Leucoreduced blood components
 No. of Leucocytes

 109

 108 – 109

 108

 107

 < 5x106

•Fresh RBC  

•PRBCs

•Buffy coat depleted RBC

Washed RBC’s

Leucofiltered

•Blood  Components 



Leucoreduced blood components

Automatic component extractor Principle of leucofiltration



Leucoreduction
 WBC contamination = 109 to 1010 per unit

 Immunogenic dose = > 5x106 per unit

 But may be less in female patients sensitized by previous pregnancy

 HLA alloimmunization

 Standard platelets 21-70%
 Leucoreduced platelets 17-21%
 FNHTR

 Standard platelets 21-30%
 Leucoreduced platelets               1-4%

 Decreases CMV transmission

N. Engl J Med 1997; 337:1861-9



Platelet Specific Alloantibodies

Post transfusion purpura

•Severe thrombocytopenia 2-15 days after Tx

•Alloantibodies to HPA-1a located on GP IIb - IIIa

•Destroy allogeneic and autologous platelets

Immune complexes Binding of HPA-1a 

antigen  negative on 
platelets 

Cross-reacting antibodies

Platelet refractoriness 



Plasma proteins 
 Plasma proteins 



Reactions due to plasma proteins 

 Allergic reactions – IgE mediated

 Urticaria , erythema

 Anaphylactic reactions

 Anaphylactoid reactions

 IgG anti IgA antibody



Strategies for prevention 
 Prospective RBC phenotyping

 Extended phenotyping on all patients using

untransfused sample , ideally within first year of life to

facilitate prospective RBC matching

 Leucocyte reduction



Dedicated donor programs 

 Recruitment of dedicated donors

 Limiting the number of donors to whom a given

patient is exposed



Immune modulation 

 Steroids or intravenous immunoglobulin (IVIG)

 Rituximab



Future considerations   



Molecular testing

 High- throughput platforms

 Detect conventional RBC antigen alleles of most blood

group sysytems

 Mass scale genotyping of blood donors will increase

availability of antigen negative RBC

 Cost



Conclusion 
 Allosensitisation remains a significant challenge

 Reseach seeks to understand the mechanisms for this

response

 New technologies for blood banking may facilitate

identification of patients who are at risk of

alloimmunisation

 Alternatives to transfusions or therapies that could reduce

the need for transfusion




