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ABSTRACT

Detection of ABO blood groups through agglutination is the basis of pre-
transfusion testing. However, weak agglutination reactions may be obtained 
with reagent antibodies and are a result of weak expression of A and B antigens 
on red blood cell surface which may cause a discrepancy in blood group typing. 
Here, we report a donor which showed discrepancy between red blood cells 
(forward) and serum (reverse) typing. A detailed analysis revealed the blood 
type as a variant of blood group B. Subgroup of B is a very rare phenotype of 
blood. This is the first case ever detected in Kurdistan blood transfusion Center.
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Introduction
ABO blood group is the first system of blood grouping 

that still remains the most important one in transfusion 
medicine. This is because of the regular  occurrence 
of the antibodies; Anti-A, anti-B & anti-AB,  which 
are capable to cause red blood cell (RBC) destruction 
in individuals whose red cells lack the corresponding 
antigens.1 Most of  the subgroups are often recognized 
when there is a discrepancy between red blood cells and 
serum grouping. Detection of a subgroup of blood group 
B is a very rare occurrence in the general population.2 It 
is wrongly diagnosed as group O because the B antigen 
is very weakly present on RBC membrane and cannot 
be detected if weak anti-B serum is used in cell typing.3 
The weak B subgroups include Bm, B3, Bx and Bel.  

Bm cells are not agglutinated by anti-B; the B antigen is 
only detected by sensitive tests such as adsorption and 
elution of anti-B. B3 phenotype shows a mixed field of 
hemagglutination with anti-B. Bx red cells represent a 
weak agglutination by anti-B and weak anti-B is found in 
the serum. Bel is not agglutinated with anti-B, but is only 
adsorbed by anti-B.1, 4 This is a report of a donor which 
showed discrepancy between red blood cells (forward) 
and serum (reverse) typing. Further analysis revealed the 
blood type as a variant of blood group B. 

Case Presentation
The blood of a 46-year-old healthy male donor with 

unremarkable history for any disease and medication was 
analyzed for blood group determination. His RBCs showed 
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negative agglutination with anti-A, anti-B and anti-AB, 
while in his serum a potent anti-A at room temperature 
was detected. In order to resolve this discrepancy, blood 
was incubated with known antisera (including antisera of 
group B, group A, and group O) for varying time intervals 
at various temperatures. Incubating at low temperature 
enhanced the reaction of antibodies (A and B), mostly 
IgM isotype. The results are summarized in Table 1. 
Further evaluation was performed using the adsorption 
elution agglutination assay. The results indicated that the 
donor’s blood group is a variant of B in ABO system, 
since the elution contained anti-B which confirmed the 
presence of antigen B on donor’s RBCs.

Discussion
The risk of hemolytic transfusion reaction due to 

transfusion of ABO-incompatible blood is 100–1000 
times higher than the risk of transfusion-transmitted 
infections (TTIs), and such a reaction may lead to serious 
consequences in the recipient.2 Here, we reported a case 
of B subgroup in a blood donor diagnosed through 
discrepancy between forward and backward typing. 
Weak subgroups of ‘B’ are highly uncommon and require 
advanced techniques like ‘Adsorption and Elution’ for 
their detection. Molecular testing is usually required for 
confirmation and exact typing of the subgroups. This 
subgroup has high frequency among blood donors in 
some countries ranging from 1 in 8885 in India to 1: 116 
667 in France.2 In the literature we found several case 
reports. In a study by Kaur et al. in India, weak blood 
group; B subgroup was found in five blood donors (2 cases 
of Bm, 1 case of B3, 1 case of Bx and 1 case of Bel).2 In 
another study from India by Sharma et al. two cases with 
subgroups of B were reported.5 In a study by Khan et al. a 
B variant phenotype in a healthy male donor was reported 
from Pakistan. 6 In another report by Khatun et al. a case 
of B subgroup (Bx) was reported in a patient undergoing 
cardiac surgery in Bangladesh.7 In addition, Chaurasia et 
al. reported three cases and Makroo et al. reported two 
cases of subgroup of B.8, 9 In Iran we only found a case of 
blood group B subgroup from Isfahan province.10

Conclusion
Individuals with discrepancy between forward and 

reverse typing should warn both the laboratory and 
physicians of the probability of weak expression of 

blood group antigens. When these individuals present 
as transfusion recipients, they should be transfused with 
group ‘O’ red cell components and should receive group 
matched/compatible plasma and platelet components.
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Table 1: Reaction of donor red blood cells and serum with antisera and cells incubated at different time and temperatures.
ABO

Forward Reverse
Temp. Incubation Anti-A Anti-A,B Anti-B Al Cells B Cells Auto Control ABO Int.
RT (IS) 0 0 0 4+ 0 0 Subgroup of B
C4 0 W+ W+ 4+ 0 W+
Adsorption & 
Elution technique

0 NT 4+ NT NT NT

DAT Results IS/5’ 
incubation

Ps1 Negative DAT Intr. Negative
CC √ Rh (D) Positive
Ps2 Negative

Antibody screen NegativeCC √
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