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INTRODUCTION: 
The ABO blood group system was the rst human blood group system 

1to be discovered by Karl Landsteiner in 1900 . This pioneering study 
opened a new chapter in the interest of medical science and 
anthropology. The ABO blood group system is divided into four 
groups and is determined by the presence or absence of two distinct 
antigens, A and B, on the surface of red blood cells. The blood groups 
are A, B, O and AB. These four groups are also distinguished by the 
presence or absence of two distinct isoantibodies in the serum. The 
serum contains the isoantibodies specic for the antigen that is absent 
in the red cell. The serum of blood  group A individual has anti-B 
antibody, group of B has anti-A and group O both anti-A and anti-B, 
while in group AB both anti-A and anti-B are absent. The ABO blood 
group system is important because of the fact that A and B are strongly 
antigenic and anti-A and anti-B are naturally occurring antibodies 
present in the serum of persons lacking the corresponding antigen. 
Blood group antigens are inherited according to simple Mendelian 

2laws . Their synthesis is determined by allelomorphic genes A, B and 
O. Genes A and B give rise to the corresponding antigens, but O is 
amorphous and does not produce any antigen. 

 Rhesus system is the second most important blood group system after 
ABO. Currently, the Rh-system consists of 50 dened blood group 
antigens out of which only ve are important. Apart from their 
importance in blood transfusion practice, the ABO and Rh blood 
groups are useful in clinical studies, genetic studies researching 
population migration patterns as well as resolving certain medico-

3legal issues, particularly of disputed paternity cases . 

Knowledge of availability of different blood groups at various levels is 
the need of the hour for more efcient delivery of blood bank services, 
obstetrical and paediatric practices and so the study of this study stands 
very important to know the availability and their frequency 
percentage.

AIMS AND OBJECTIVES:
This prospective study was aimed to determine the distribution pattern 
of the ABO and Rh blood groups among the patient reporting to the 
Department of Microbiology, Rajendra Institute of Medical 
Sciences,(RIMS), Ranchi and compare it with other data from similar 
studies within India and all over the world.

MATERIAL AND METHODS:
The present prospective study work was undertaken in the Department 
of Microbiology of Rajendra Institute of Medical Sciences 
,(RIMS),Ranchi in the duration of September 2017 to October 2018. 
The institutional ethical committee clearance was obtained for the 
study of the same.

A total of 300 samples were taken from the patients attending to the 
Department of Microbiology, Rajendra Institute of Medical Sciences, 
(RIMS), Ranchi and samples were processed for ABO grouping and 
Rh factor determination by standard operating procedure of saline 
washed 10% suspension method followed by slide agglutination test.

To the collected samples normal saline in 2:1 ratio was added and 
subjected to centrifugation at rate of 3000 rpm for 3 minutes then 
supernatant was discarded with the help of different pipettes. Again 
normal saline was added to the centrifuged blood samples in 2:1 ratio 
then further centrifuged for another 2 minutes at the rate of 2000 rpm 
and supernatant was again discarded. Thereafter, in a fresh sterile vial 
containing anticoagulant 1 drop of centrifuged blood was mixed with 9 
drops of normal saline making it 10% saline suspension.

Then from the mixed solution, a drop of sample was taken into the each 
pre-labelled glass slide A, D and B with the help of micropipette and 
anti-A, anti-D and anti-B antiserum was added respectively. Separate 
applicator sticks were used to mix the blood drops with anti sera for 
three glass slides to prevent false results. The mixture observed for 
agglutination, macroscopically and microscopically for conrmation 
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and compared with the control and the results were recorded in the 
serology register immediately. 

STATISTICAL ANALYSIS
The data was analysed and nal results were listed according to 
frequency and gender. Data was expressed in percentages.

OBSERVATION
Out of total 300 patients, 121 (44.33%) were males and 179(59.67) 
females. The results this study are illustrated in Table 1, Table 2 and 
Table 3 also in Figure 1 and 2. In our study , the most frequently 
occurring blood group was group B (38.33%) followed by O group 
(31.00%), A group (23.33%) and AB group (7.34%). 278(92.66%) 
patients were Rh positive where as only 22 (7.34%) were Rh negative 
(Table 1and g.4). Among the most frequently occurring B group, 
females were 67.82% and males 32.18% while in AB group which was 
least frequent males were 59.10% and 40.90% females in AB group. In 
Rh positive blood group distribution, B blood group had highest 
frequency of 33.33% (N=115) followed by O blood group 31% 
(N=93), A blood group 23.33% (N=70) and AB 7.34% (N=22). Rh 
negative blood group distribution showed 45.45% (N=10) belonging 
to O group followed by B 22.73% (N=5), A 18.18% (N=4) and AB 
13.64% (N=3). Among the males and females, most of the Rh 
negatives belonging to blood group O(50%), followed by B(28.58%) 
blood group, A(14.28%) blood group and AB(7.14%). Among Rh 
positive females the highest frequency belongs to blood group 
B(44.85%) followed by O(30.90%) blood group, A(19.39%) and 
AB(4.85%). In males the highest frequency of Rh positive blood group 
belonging to blood group B(31.86%), followed by blood group 
A(30.09%), blood group O (28.31%)and AB(9.74%) and among the 
Rh negative males O(37.5%),A(25%), AB(25%) and B(12.5%) 
respectively (Table 2 and 3).

Table-1 Sex wise distribution of blood group.

Among the 300 patients 179(59.67%) were female and 121(40.33%) 
were male.

Fig -1 Sex wise distribution of blood groups.

Table- 2. Blood group distribution pattern among the patients 
reporting to the Department of Microbiology, RIMS, Ranchi .

Among 300 patients 278 (92.66%) were Rh +ve and 22(7.34%) were 
Rh-ve.

Fig-2. ABO and Rh blood groups distribution among the patients 
reporting to Department of Microbiology, RIMS, Ranchi.

Table -3.Distribution of ABO and  Rh  group among males.

Among 121 males 113(93.39%) were Rh+ve and 8(6.615) were Rh-ve.

Fig.3.Distribution of ABO and Rh blood group among male patients .

Table -4. Distribution of ABO and Rh group among females  

Among 179 females 165(92.18%) were Rh+ve and 14(7.82%) were 
Rh-ve.

Fig-4  Distribution of ABO and Rh group among female patients.  

 Figure 4. Rh factor  distribution pattern .   

DISCUSSION
ABO and Rh blood group distribution are important as they play an 
utmost important role in blood transfusion, organ transplantation, 
research in the eld of genetics, human evolution and forensic 
examination and investigations. Some blood groups are more prone for 

4some diseases like diabetes mellitus, duodenal ulcers, and UTI . Blood 
groups are known to have genetic association with some diseases. 
Studies conducted shows that 'A' group individuals are more prone for 
cardiovascular diseases like coronary heart disease, venous 
thrombosis, ischemic heart disease and atherosclerosis. These 
cardiovascular diseases are less likely in people with O blood group. 
These O blood group individuals are known to have protection against 
squamous and basal cell carcinoma with risk reduced by 14% and 4% 
respectively as compared to other groups. It is also known to have less 
risk of pancreatic cancer. The ovarian cancer is more in blood group B 
individuals. Blood group'A' people are more prone to gastric 
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Blood Group Male Female Total

A 36 (29.76%) 34(19%) 70
B 37(30.57%) 78(43.57%) 115

AB 13(10.74%) 09 (5.02%) 22
O 35(28.93%) 58 (32.41%) 93

Total 121 179 300

Blood group Rh+ve Rh-ve Total
A     66      4 70 (23.33%)
B    110      5 115 (38.33%)
AB     19      3 22 (7.34%)
O     83      10 93 (31%)
Total 278 (92.66%) 22 (7.34%) 300 (100%)

Blood group Rh+ve males Rh-ve males Total

A 34        02 36

B 36        01 37

AB 11        02 13

O 32        03 35
Total 113        08 121

Blood group Rh Positive females Rh Negative females Total

A         32          O2 34
B         74          04 78
AB         08          01 09
O         51          07 58
Total        165          14 179
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carcinoma whereas it least in O blood group individuals. So, it is 
important to do blood group studies in each institution and regional 
level so as to draft appropriate national transfusion policies, to know 
demand and supply of required blood group during emergency to the 

5needy people and migration pattern of human population .

The blood group distribution has been studied and observed to be 
different in different parts of the world based on ethnic origin of races. 
Indians from South Africa belong to blood group O whereas blood 
groups O and A were more common in people of Australian origin. 
Blood group B was found to be more frequent in Africans whereas 
blood group A among Europeans. In USA, 46% constitute group O, 

641% A, 9% B and 4% Ab .

Blood group distribution also differs in different populations inside 
India and also within different districts in each state in India.

In this study, the frequency distribution of blood groups B was the 
highest with percentage frequency of 38.33% followed by blood group 
O, 31%; blood group A, 23.33%; and least percentage frequency being 
AB with 7.34%. In my study it is further conrmed that the Rhesus 
positive (92.66%) has the highest percentage frequency while Rhesus 
negative (7.34%) has the lowest percentage frequency. In Rh- positive 
blood group distribution, blood group B has the highest frequency of 
(39.56%) followed by O (29.85%), A (23.74%) and AB (6.83%). In Rh 
negative blood group distribution, O blood group (45.45%) followed 
by B blood group (22.73%), blood group A(18.18%) and AB 
(13.64%). The frequency of Rh negative was found to be more in 
females than males as well as Rh positive frequency was also more in 
females then males.

7 8The study by Chandra et al at Lucknow  and Sindhu et at  Punjab in 
Northern parts of India showed blood group B was the commonest, 
followed by O, A and AB which is similar to this study. Blood group B 
(36.5%) was found to be predominant in Ahmadabad region, the 
western part of India followed by O (30.5%), A (21%) and AB 

9 10(12%).Studies done at Surat by Nidhi Mehta et al  and Giri h et al  in 
Maharashtra, showed that the B group was commonest among people 
studied followed by O, A and AB groups, similar to present study.

11The study done by Behra R et al  at Western Rajasthan in western parts 
of India showed that the commonest blood group was B (36.4%), 
followed by O (31.7%), A (22.2%) and AB (9.4%), same as this study. 

12Another study conducted by Hemlatha N.R , at Mandya, Karnataka 
among medical students in Mandy, found that the frequency 
distribution of blood group B was the highest with percentage 
frequency of 39.02% followed by blood group O, 31.71% blood group 
A, 26.83% and the least percentage frequency being AB with 2.44%, 
which is similar to this study also.

13Study done at Central India like Indore by Narendra Kumar et al  
revealed B group to be the most common followed by O, A and AB 
which is consonance with present study. All these studies showed Rh 
positive as predominant group compared to Rh negative.

14Study done in Eastern part of India, Durgapur by Nag I et al  showed O 
group to be the commonest group which is different from our study.

15In Southern part of India studies done by Periyavan A et al  at 
16Bangalore, Das PK Nair et al  at Vellore, and at Devanagree by 

17 18Mallikarjuna S et al and Shimoga-Malnad study by Girish et al , 
found that the commonest blood group was O followed by B, A and AB 
whereas in this study commonest blood group was B followed by O, A, 
and AB.

Geographical distribution of blood groups in India shows that in 
Northern and Western part of India, B is the commonest blood group 
where as in Eastern, Southern and Central part, O is the most 
frequently occurring blood group.

19Outside India, in Pakistan the study done by Hammed A. et al  the 
commonest blood group was B (38.004%) , followed by O (28.755%, 
A (23.260%) and AB(9.981%),which is same as present study. The 
study done in Australia by Red Cross Society, and in USA by Mollison 

20 et al the commonest blood group was O, followed by A, B and AB.

21 The study done at Nepal by Pramanik et al found the commonest 

blood group was A, whereas the studies done in most parts of India the 
commonest blood group is either B or O followed by A, and then AB.

The incidence of Rh blood group in most of the part of India varies 
from 94 to 98% were Rh positive and 2 to 6% were Rh negative 
whereas in this present study 92.66% were Rh positive and Rh negative 
were7.34%.

CONCLUSION
1. Studies from Northern, Central and Western parts of India done by 
Garg P et al (2014), at Kumaon region of Uttrakhand, Singh A et al 
(2013) at Rewa, Madhya Pradesh and Behra R et al (2013) in Western 
Rajasthan reported that blood group B was commonest followed by O, 
A and AB consonance to present study.

2. In study done at Southern States by Periyavan A et al (2010) at 
Bangalore , Das PK, Nair SC et al (2001) at Vellore  showed that blood 
group O was predominant followed by  blood group B, A and AB 
which was different from this study.

3. Outside India, in Pakistan study done by Hammed A et al (2002) the 
commonest blood group was B(38.004%), followed by O (28.755%), 
A (23.26%) and AB(9.98%), which is same as this study whereas study 
done at Nepal by Pramanik et al (2000) found that the commonest 
blood group was A (34%), followed by O (32%), B (29%) and AB (5%) 
which is different from present study. 

4. The study done by Red Cross Society in Australia and in USA by 
Mollison PL et al (2008) the commonest blood group was O, followed 
by A, B and AB which is not similar to this study.

5. By this present study, it can be concluded that the blood group B 
(38.33%) was found to be more common among the patients reporting 
to Department of Microbiology, Rajendra Institute of Medical 
Sciences,(RIMS), Ranchi, followed by O (31%), A (23.33%) and AB 
(7.34%). 

Geographical distribution of blood groups in India shows that in 
Northern, Central and Western part of India, blood group B is the 
commonest blood group where as in the Sothern states blood group O 
is predominant and AB is least common.
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