
Physiol-12A11 Outline the physiology of blood groupings that allows O negative 
packed cells to be safely transfused to most patients. 
 
Physiology of blood groups 
 
Blood group = genetically determined antigens present on RBC membrane 
Most common antigen systems = ABO, Rhesus and Kell 
 
ABO system 

- different ABO blood group is governed by specific glycolipid antigens 
expressed on surface of RBC membrane 

- different ABO group also means that plasma contain different antibodies 
- at baseline, H antigen (fucose residue) is expressed on nearly all RBC 

membrane 
- A antigen = N-acetylgalactosamine residue; B antigen = D-galactose residue 

 
Blood group RBC antigen Plasma antibody Frequency 
O H antigen only antiA + antiB 45% 
A H + A antigens antiB 45% 
B H + B antigens antiA 8% 
AB H + A + B antigens no antibodies 2% 
 
Plasma antibodies are of the IgM type 
 
Rhesus system 

- another set of antigens specifically displayed on surface of RBCs 
- 3 alleles on chromosome 1 ! Dd/Cc/Ee 
- only D antigen has significant antigenicity 
- ∴ individuals are classified as RhD positive or RhD negative 

 
Blood group RBC antigen Plasma antibody Frequency 
RhD +ve RhD antigen Nil RhD antibody 85% 
RhD –ve Nil RhD antigen anti-RhD only after 

exposure to RhD 
antigen 

15% 

 
Anti-RhD antibodies are of both IgM and IgG types and only develop after exposure 
to RhD antigen 
e.g. this may occur during pregnancy (fetal-maternal mixing) or transfusion error 
 
Blood transfusion 
 
Blood transfusion involves administering donor RBC (together with minimal amounts 
of donor plasma) to recipient 
 
Incompatibility occurs when recipient plasma has antibodies to antigens on donor 
RBC membrane 
 
O negative blood refers to donor blood of ABO group O and RhD group negative 



It is often considered the universal donor as it is likely to be compatible with most 
other blood groups 
 
The reason is RBC of O negative blood contains: 

(1) no ABO surface antigens !	  will not trigger reaction with recipient plasma 
antibodies ∴ will match almost all ABO groups 

(2) no RhD surface antigen ! will not trigger reaction with recipient plasma RhD 
antibodies ∴ will match all RhD groups 

(3) contains minimal donor plasma (which contains both anti-A and anti-B) and 
thus would not trigger significant reaction with recipient RBC surface antigen 

 
Caveats 
 
O negative blood may not be completely safe because: 
 

(1) O negative blood may contain minor antigen systems (e.g. Kell, etc) ! may 
sensitise patient, resulting in future haemolytic reactions with other blood 
products 

(2) O negative blood is not compatible with the rare Bombay blood group (i.e. 
RBC surface does not express H-antigen and there are anti-H antibodies in 
plasma) 

 
Examiner’s comments – 50.2% of candidates passed this question. 
 
In order to pass, candidates were required to outline the physiology of blood 
groupings, including the antigens and antibodies in the major blood groups, and 
then explain why there was unlikely to be a transfusion reaction if O negative packed 
cells were transfused. 
 
No marks were awarded for general descriptions of the processes of blood 
crossmatching, or for listing multiple complications of blood transfusion. 
 
Additional marks were awarded for noting that there was minimal plasma in O 
negative blood, therefore the chance of a transfusion is minimal; for discussion of the 
presence of minor blood antigens; for discussion of the necessity for prior exposure 
for the development of Rhesus antibodies and the implications for women of 
childbearing age; for acknowledging that blood reserved for uncrossmatched blood 
transfusion has low antigenicity, having been screened for the minor blood 
groupings; and for noting problems with subsequent crossmatching after 
uncrossmatched O negative blood is transfused.  
 
Bonus marks were awarded to the few candidates who mentioned the Bombay Blood 
Group, although this knowledge was not required to achieve a perfect score. 
 
Despite the question stating "most patients" many candidates insisted that O Rhesus 
negative blood can be transfused safely to all patients. 
 


