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ABSTRACT 

Objective: To determine the prevalence of A1 and A2 subgroups of blood group A in healthy blood donors of northern 
Pakistan. 
Study Design: Cross sectional study. 
Place and Duration of Study: Armed Forces Institute of Transfusion, Rawalpindi Pakistan, from Sep to Dec 2017. 
Methodology: The blood samples of donors reported during the study period at Armed Forces Institute of Transfusion were 
collected. ABO typing was performed and those in group A and AB were further subtyped using anti-A1 lectin and thus the 
individuals were labelled as A1 (and A1B) or A2 (and A2B). The serum of individuals with groups A2 and A2B was tested for 
anti-A1 based on the reaction with A1 red cells.  
Results: Out of total 4485 donors, 1116 (24.88%) were of blood group A and 422 (9.41%) individuals were of AB group. Out     
of 146 (13.08%) individuals among 1116 blood group A donors were of subgroup A2. While out of 422 of blood group AB, 80 
(18.95%) were A2B. 21 (14.38%) out of 146 individuals of A2 blood group, had anti-A1 antibody while among 80 individuals 
with A2B blood group only 2 (2.50%) had anti-A1 antibody in their serum. 
Conclusion: Blood group A2 is quite prevalent in our population. Although anti-A1 is present in significant fraction of A2 
blood group individuals, the routine testing is not needed to identify the A2 group and cross match compatibility is the only 
requirement as anti-A1 is rarely active at 37° C.  
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INTRODUCTION 

It was noticed in early twentieth century that    
the serum of some individuals agglutinates the red 
blood cells of others. This important observation lead 
to blood group systems discovery, the first of which 
was ABO by Landsteiner, earning him a Nobel Prize.1,2 
In ABO blood group system, further sub groups are 
identified on the basis of decreasing amounts of anti-
gens on red cell surface with or without some qualita-
tive changes. 

The varied expression of A antigen was recog-
nized at the beginning of the 20th century and blood 
group A was divided into A1 and A2, the two major 
subgroups.3,4 Less frequent sub groups of A2 (A3, Ax, 
Ael, Am, Afin, Aint and Ah) are characterized by a 
decreasing number of A antigen sites on the red cells 
and a corresponding increase in H antigen activity. 
The frequency of the subgroups of blood group A var-
ies considerably between different populations. Gene-
rally almost 80% of blood group A or AB have sub-
group A1 and the remaining 20% have A2.5,6 Red cells 

from the people with subgroups A1 and A2 show a 
very strong reaction with monoclonal anti-A reagents 
in direct agglutination tests.7,8 The reactivity of red 
cells with the lectin obtained from Dolichosbiflorus 
seeds differentiates between these two subgroups. The 
red cells of A1 subgroup, are specifically agglutinated 
by this Dolichos biflorus lectin. Now this Anti A1 lec-
tin is commercially available thus making serological 
subgrouping easier. 

It is not essential to identify these subgroups of 
blood group A routinely but the significance of iden-
tification of A2 group lies in the fact that not very in 
frequently Anti-A1 antibody appears as an atypical 
cold agglutinin in the sera of A2 or A2B individuals,9,10 
which is also active at 37°C in fewer cases, posing a po-
tential risk of haemolytic transfusion reaction. The pre-
valence of A subgroups varies differently from place   
to place and with race. Thus, we planned this present 
study to determine the prevalence of A1 and A2 sub-
groups in healthy donors from Northern Pakistan. 

METHODOLOGY 

This cross-sectional study was carried out at 
Armed Forces Institute of Transfusion, Rawalpindi, 
from September to December 2017 after  the approval 
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of Ethical Committee (Ref no. 106/Adm 8 Aug 2017). 
The data confidentiality was ensured. The sample size 
was calculated by using Word Health Organization 
(WHO) sample size calculator, keeping the population 
of 50,000 and confidence level of 95%. Non-probability 
consecutive sampling technique was used. 

Inclusion Criteria: The blood donors of either gender 
who donated blood during the study period were 
included in this study. 

Exclusion Criteria: The samples of donors with blood 
group O and B were excluded from the study. 

Blood grouping for all the blood donors was 
performed on semi-automated analyser Qasar IV® in 
EDTA. The samples of donors with blood group A and 
AB were further tested using commercial anti-A1 lectin 
(tube method) according to the manufacturer’s instruc-
tions. Based on reaction with anti-A1 lectin, the indi-
vidual blood groups were classified as A1 or A2 sub-
groups. Reverse grouping with A1 cells was performed 
on the samples having A2 and A2B sub groups to 
detect anti-A1 antibody. The data were analysed and 
tabulated by using Microsoft Excel-2017. 

RESULTS 

A total of 4485 blood donors reported during     
the study period. Among them 4451 (99.2%) were 
males and rest 34 (0.8%) were females. Blood grouping 
of these 4485 blood donors revealed that 1116 (24.88%) 
individuals were of blood group A and 422 (9.41%) 
individuals were of AB blood group. Further analysis 
revealed that out of 1116 donors of blood group A, 970 
(86.92%) individuals were of A1 and remaining 146 
(13.08%) individuals of subgroup A2 (Figure-1).  
 

 
Figure-1: Frequency of A1 and A2 blood group.  
 

While 342 (81.04%) individuals out of 422 of blood 
group AB were A1B and 80 (18.96%) individuals were 
A2B (Figure-2). These all results show the overall freq-
uency of A1 as (970/4485) 21.63%, A2 as (146/4485) 
3.26%, A1B as (342/4485) 7.63% and A2B  as (80/4485) 

1.78%. The serum of 23 (10.18%) samples belonging to 
blood group A2 and A2B individuals showed anti-A1. 
Out   of 146 individuals of A2 blood group, 21 (14.38%) 
had anti-A1 antibody while among 80 individuals with 
A2 B blood group only 2 (2.5%) had anti-A1 antibody 
in their serum (Figure-3). 
 

 
Figure- 2: Frequency of A1B and A2B blood group. 
 

  
Figure-3: Frequency of anti-A1 antibody in A2 and A2B blood 
groups. 
 

DISCUSSION 

Our study showed slightly higher frequency        
of A2 in blood group AB (18.96%) than A (13.08%).  
Anti-A1 was found far more prevalent in blood group 
A2 (14.38 %) than A2B (2.5 %). In contrast to our study, 
the blood groups A2 and A2B prevalence in a study of 
South India by Shastry et al and Bhatt et al was 1.85% 
and 10.50% respectively.11 Another study conducted at 
North Karnataka region of India, showed that 98.90% 
individuals of blood group-A belonged to A1 sub-gro-
up and only 1.10% were of blood group A2.12 Again, 
these results are in clear contrast to our present study. 

Our findings of Northern Pakistan were similar to 
black population and Japanese, in whom the preva-
lence of A2 is significantly higher in blood group AB 
than A. To explain the high frequency of A2B in black 
populations, the presence of a strong B gene that wou-
ld suppress A1 antigen activity has been postulated.13 
In a study conducted at Rayalseema area India by 
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Kumar et al, the prevalence of A2 and A2B  in blood 
groups A and AB were 4.1% and 19.2 % respectively.14 

The prevalence of A2 and A2B were 5.8% and 
31.5% respectively in a similar study by Mahapatra et 
al.15  

The prevalence of A2B subgroup in blood group 
AB was slightly higher in our study than that of A2 in 
A blood group, which is in agreement with Caucasian 
population study.16 A study conducted in Lahore, 
Pakistan showed the prevalence of A1 as 18.4%, A2 as 
5.8%, A1B as 6.7% and A2B as 1.7%17 which was quite 
similar to our present study (21.63%, 3.26%, 7.63% and 
1.78% respectively). Another study from Saudi Arabia 
showed prevalence of Al as 14.4% A2 as 4.7%, A1B as 
9.3% and A2B as 1.7%,18 which was also in agreement 
to our present study (Table). 
 

Table: Frequency of blood groups A1, A2, A1B and A2B. 

Previous 
Studies 

Prevalence of A2 in 
Blood Group (%) 

Overall Prevalence 
of Blood Groups (%) 

A AB A1 A2 A1B A2B 

Shastry et al11 1.85 10.5 - - - - 

Giriyan  et al12 1.1 - - - - - 

Kumar et al14 4.4 19.2 - - - - 

Mahapatra et al15 5.8 31.5 - - - - 

Present 13.08 18.96 21.63 3.26 7.63 1.78 

Parveen et al16 - - 18.4 5.8 6.7 1.7 

Maranjian et al18 - - 14.4 4.7 9.3 1.7 
 

The individuals with A2 and A2B may develop 
anti-A1 antibody which mostly causes red cell agglu-
tination up to 25°C and thus of no clinical significance. 
However, if anti-A1 is reactive at 37°C, which may 
happen occasionally though, has a potential of causing 
hemolytic reactions. According to this study about 
14.85% individuals of A2 and 2.5% individuals of A2B 
blood group, had anti-A1 antibodies, which is surpri-
sing and in clear contrast to other studies.5,7,11 How-
ever, further studies in different other areas of Pakistan 
are suggested to confirm this finding. Our results also 
signify the importance of reverse blood group with A1 
cells. Future genetic studies are suggested to confirm 
the serological findings and further separation of sub-
groups of blood group A. 

Blood group A2 is quite prevalent subgroup in 
our population. It remains generally unnoticed, unless 
there is anti-A1 antibody active at 37oC, where it re-
sults in incompatible cross-match. Although anti-A1 is 
present in quite a significant fraction of A2 blood 
group individuals, there is no need, in routine testing, 
to identify the A2 blood group and cross match compa-
tibility is the only requirement as anti-A1 is rarely 

active at 37oC. Based on the results of our study, it is 
recommended that the reverse blood grouping with A1 
cells must be ensured in the routine blood grouping. 

LIMITATIONS OF STUDY 

The inability to distinguish between A2 and other weak 
subgroups of group A serologically was the main limitation 
of our study.   

CONCLUSION 

Blood group A2 is quite prevalent in our population. 
Although anti-A1 is present in significant fraction of A2 
blood group individuals, the routine testing is not needed     
to identify the A2 group and cross match compatibility is the 
only requirement as anti-A1 is rarely active at 37° C.  
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