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ABSTRACT: Safe blood transfusion is a pivotal part to maintain the safety of the patients. Detection of ABO 

blood groups through the agglutination technique is the basis of pre-transfusion safety. However, weak 

agglutination reactions, that is the weak expression of A or B antigens on the red cell surface may lead to 

discrepancy in blood grouping. Although all individuals of the same blood group have the same kind of 

agglutinogen in their red blood cells, the sensitivity of the cells to agglutination varies from individual to 

individual. Moreover, there is a wide variation in the amount of agglutinins in the serum of different individuals 

belonging the same blood group. The most reliable grouping is achieved if both these methods are used, so that 

they form a check on each other. Here is a case report showing a part of missing reaction in forward grouping that 

causes the discrepancy. 
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I. INTRODUCTION: 
ABO blood grouping and Rh typing has been established in1900 by the famous pioneer Karl Landsteiner. He has 

afforded this to ensure the safety of humankind. The human serum and cells of different individuals closely 

interact to confound the reactions of antigen and antibody. These antigens have inverse reciprocal relationship 

with the antibodies. That’s being a prodigious part of our working. Some reactions cant conclude the detection 

whereas some has some unique pathology to overcome this type of situation. However, we confined this reaction 

into two parts: Forward and reverse. In forward grouping we would like to use commercial antisera and in reverse 

grouping A, B and pooled O cell to complete the reaction. When we face some dissimilar then we have to go for 

reconfirmation to resolve the part as well as in which cause has been legally causing this type of reactions. 

Blood group discrepancy is not an uncommon issue to be afraid of, rather being a steady part to recognize the 

safety of the patients. Occasionally its closely correlated to the patients age, his brief clinical history, drug, 

vaccination, pregnancy and transfusion. The study of family tree is also become a part of this. Even in few cases 

patients’ blood group has being draped by some disease condition or due to continuously mismatched blood 

transfusion. 

 

Case report: A 47 years old female, preparing for hysterectomy and sent her sample sent to the department of 

Transfusion Medicine asking for group confirmation with compatibility test with two blood donors. She has also 

five reports of different blood centres. She was typed as O Rh D positive and respectively transfused with three 

units of O Rh D+ve blood. Now her minor cross matching was remaining incompatible with other O blood donors 

and she was referred to BSMMU for further evaluation and management. In laboratory, we have taken her sample 

in a vial with anticoagulant EDTA and another was fresh clotting sample to find out the discrepancy and cross 

matching incompatibility. All tests were run through the test tube method. The tests were performed according to 

the standard operating procedures (SOPs) in the transfusion medicine laboratory. Meanwhile, we first investigated 

any technical or clerical error that may offend the test results or interrupted the total technical procedure. We have 

a close observation of the color of the serum, either its haemolyzed, lipaemic or clear and also a look to the cells 

to see it’s too sticky or easy to remove for cell washing for the procedural purpose. Next, after performing all the 

necessary steps we go through the result that has been documented at the first day: 

Tube method: 

Room temperature (at the first day) 

 

Forward grouping                                                     Reverse grouping                         Rh typing 

-B -A -AB A cell B cell O cell -D A/C 

Patient   (-) - (+-) ++ +- + ++ - 

(Therefore, reveals forward as B group and in reverse O group) 

At 40C 
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Forward grouping                                      Reverse grouping                         Rh typing 

-B -A -AB A cell B cell O cell -D A/C 

Patient    (-) - (+) ++ +- +- ++ - 

 

Tube method : at 370C 

-B -A -AB A cell B cell O cell -D A/C 

Patient     (-) - (+) ++ +- ++ ++ - 

 

After 3 days, again her fresh blood sample was rechecked for grouping: 

Forward grouping                                                     Reverse grouping               Rh typing 

-B -A -AB A cell B cell O cell -D A/C 

Patient   (+-) - (+) ++ +- + ++ - 

 

So we have repeat this test for more three times with another monoclonal reagents (Tulip, Lorne and Biorex) to 

see the comparison and also with human serum too see the pattern of agglutination reaction at both 40 c ,room 

temperature (250C), and 370C.We have observed that her blood group was probably Weaker than B may be Bw, B3 

or Bx. Moreover, she had a history of blood transfusion with O. Therefore, both forward and reverse typing shows 

mixed field appearance. After that we also see her antigen reaction with anti H to see either its Bh or ABh .But it 

shows true agglutination with anti-H in presence of a control cell.Usually, B3 or Bw gives comparatively weaker 

reaction or no reaction with anti-B but mixed field reaction with anti AB. Her serum was agglutinated with A cell, 

weak agglutination with B and O cell. In Bw or B3 gives a mixed field appearance or no agglutination with anti B. 

But reactions with anti AB guided us that probably she is weaker than B. That is the issue for her serological 

typing of confirming the discrepancy. In this reverse typing shows 2+ agglutination with A cell and +-(mf) with 

B cell and O cell. This mixed field appearance is probably due to mismatched blood transfusion with O. Next 

Coombs test was performed which reveals direct shows positive reaction and indirect was negative. Here DCT 

was positive due to mismatched transfusion with O, as she has no significant history of disease e.g. Auto Immune 

Haemolytic Anaemia or drug and her auto control also shows negative result. 

 

Rather this blood group was also performed using fresh human serum containing anti B, anti A and anti A, B with 

patients own cell to see the pattern of reactivity as well as the gradation of agglutination. The test result shows: 

 

Forward grouping                                             Reverse grouping 

-B -A -AB A cell B cell O cell -D A/C 

Patient   (+-) - (+) ++ +- + ++ - 

 

Secretor status guided as presence of B and H substance that has inhibited reaction between anti B and B cell. 

Elutes agglutinated with B and AB red cells did not agglutinate with A or O cell. So, in this part that she predicts 

as weaker than B or B3. Meanwhile, cross matching was done with both B and O donor. It shows compatible with 

major and minor with blood group B but minor remains incompatible with blood group O. Therefore, she was 

later transfused with B and her transfusion remains uneventful. Then we asked her family members’ blood group 

to know more about her family tree. Her husband was O and four siblings’ were B. However, her parents was not 

alive therefore not possible to be noted. 

 

II. DISCUSSION: 
Subgroups usually possess decreasing antigenic sites on the red cells, therefore a reciprocal increase in H antigen 

activity 5, 6. They are recognized when there is a discrepancy between the red cells and serum grouping.  Subgroups 

of A are more common than B. Subgroups of B are usually recognized by variations in the strength of agglutination 

reaction using anti –B and anti-A, B. Inheritance of B subgroups are, similar to that of A, is considered to be a 

result of alternate alleles at the B locus. Criteria used for differentiation of weak B phenotype include the following 

serologic techniques: 

 

Antigens and antibodies present in B sub group: 

 

Variants of B (mistyped as O) Antigenic pattern of reaction with 

anti B sera 

Antibodies in serum 

B3 weaker reaction with presence of 

free cells 

Anti A1, no anti B 

 



Discrepancy in a patient, shows weak expression… 

 
| Volume 3 | Issue 3 |                                        www.ijmcer.com                                                      | 57 | 

Bw mixed blood reaction or no 

reaction 

Anti A1,  no anti B 

 

Bv Do not agglutinate with anti-B sera Anti A can agglutinate the Ax cells 

 

Bx, Do not agglutinate with anti B sera  

(serum and saliva contain group 

specific substance) 

contains Anti A, Anti B 

 

Bk,Bel only seen in adsorption elution test ----- 

 

The Bw phenotype generally results from the inheritance of a rare gene at the ABO locus and is characterized by 

a mixed field pattern of agglutination with anti- B and anti AB. Therefore, Bw secretors secreted B substance in 

their saliva. There is no anti B in the serum. In B3 phenotypes also give weaker reaction with Anti-B but B3 

substance don’t contain B substance in their saliva and the serum does not contain any anti B. Nevertheless, B3 

subgroup is the most frequent weak B phenotype. In a case study of Khatun A et al. describes a case report about 

Bx (subgroup of B) which is a very rare phenotype. It is wrongly typed as ‘O’ because the B antigen is very weakly 

present on red cell membrane, which evolves weak antigenic expression with anti-B. Most of the ABO blood 

groups antibodies are IgM in nature and detected best at 40C. Bx that contains weak anti-B too. After adsorption 

with anti-B an elute was prepared from patient’s cells which agglutinated with B and AB cells but did not 

agglutinate with A or O cells. Elutes agglutinated with B and AB red cells did not agglutinate with A or O cells. 

B substance was present in his saliva, which inhibited the reaction between anti-B and B cells. However, in case 

of Bx subgroup typically demonstrate with weaker agglutination with anti-B and anti – AB and B 

glycosyltransferase is not detectable in the serum or in the red cell membranes of Bx phenotypes, but a weakly 

reactive anti-B usually is produced. Bx RBCs readily absorb and elute anti B. Secretor studies demonstrate large 

amount of H substance and some B substance that often can only detected by inhibiting agglutination of Bx cells 

with anti B. It’s a rare allele of ABO locus.10 

 

In another study from Chourasia R et al. they have shown that subgroups of B have been reported to be more 

common in India in comparison to French population. They have shown three case reports.  Two cases of Bm and 

one case of Bw which was done on the degree of agglutination reaction with the monoclonal Anti-B, monoclonal 

Anti-AB, monoclonal Anti-H antisera, the saliva-secretor status, the adsorption-elution studies with polyclonal 

Anti-B antisera and the presence or absence of ABO isoagglutinin’s in the serum subgroups can be classified as 

B3, Bx, Bm, and Bel, plus Bw for those that do not fit any of the other four categories 3,4. They have also featured 

the problems in resolving the discrepancy. Afterwards, led to further adsorption-elution studies with polyclonal 

human antisera of group B, group A, and group O. Individuals cell was then taken for adsorption at 4 °C for 1 h; 

heat elution at 56 °C for 10 min and then elute test against 3 sets each of reagent red cells (A and B). To ascertain 

their secretor status, saliva samples were collected and further tested by haemagglutination inhibition assay. In all 

3 cases, cell grouping was consistent with group ‘O’ and serum grouping was consistent with group ‘B’, in 

immediate-spin at 22 °C. Adsorption-elution technique with appropriate valid controls yielded only “Anti-B” on 

elution. Thus, indicating the presence of weaker variants of B group. Saliva sample could only be tested for two 

cases (i.e. 1 donor and 1 patient); of these 2 cases, presence of both B and H substances was detected in 1 case, 

whereas the other was found to be a non-secretor . The secretor status for 2 and donor couldn’t be ascertained as 

the donor was unable to come back to our center for providing the saliva sample13,14. 

 

III. CONCLUSION: 
Although of considerable academic interest, solving blood grouping discrepancy is still a limited practice though 

it has worthy clinical importance as most of the laboratories still perform only forward grouping during issuing 

their reports. Anomalous grouping results primarily to the occurrence of any atypical reaction should be 

encountered sooner or later and must be dealt with according to the resolving procedure as we discussed above. 

Nevertheless, molecular analysis of the genetic markers proves to be a useful tool for resolution of such grouping 

discrepancies. The serologically classified subgroups of ‘B’ thus found at our center, required molecular 

confirmation through genetic analysis that might have revealed the underlying mutations. However, still it is not 

possible due to our limitations to take all necessary steps. 
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