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INTRODUCTION
The ABO blood group system was first discovered by the Austrian 
scientist Karl Landsteiner, who found three different blood types in 
1900. He described A, B and O blood groups for which he was 
awarded the Nobel prize in 1930. Landsteiner found that there 
are substances in the blood, antigens and antibodies that induce 
clumping of red cells when red cells of one type are added to those 
of a second type. Blood groups are genetically determined [1]. The 
knowledge of distribution of ABO and Rh blood groups is important 
for the effective functioning of blood banks. Transfusion of ABO 
incompatible blood can be associated with acute intravascular 
haemolysis, renal failure and death [2]. 

Blood groups are known to be associated with various diseases like 
diabetes mellitus, duodenal ulcer, Urinary Tract Infections (UTI) and 
Rhesus incompatibility and ABO incompatibility of newborn. The 
knowledge of distribution of ABO, Rh and Bombay blood groups 
ensures safe blood transfusion services [3] and thus will help a lot in 
reducing the morbidity and mortality rate [4]. The D antigen, after A 
and B, is the most important red cell antigen in transfusion practice 
[5]. This study will document distribution of different blood groups 
as well as create social awareness among them, allowing safe blood 
transfusion by knowing ABO and Rh typing. The objective of this 
study was to know the distribution of ABO, Rh and Bombay blood 
group among donors in a tertiary care centre in Mangalore.

MATERIALS AND METHODS
The present study was retrospective study of one year carried out in 
a tertiary care hospital in Father Muller Medical College, Mangalore, 
Karnataka, India, from June 2018 to May 2019. The collected data 
was analysed in November 2019. Research work was started after 
applying for ethical clearance from Institutional Ethical Committee 

(Reference No. FMIEC/CCM/691/2020). The total blood donors 
studied were 8,254. This was a retrospective time bound study. 
Hence sample size cannot be characterised.

Inclusion criteria: Donors (both voluntary and replacement donors) 
between the age of 18-65 years of age, weight more than 50 kg, 
haemoglobin more than 12.5 gm%, free from medications and 
diseases were included in the study.

Exclusion criteria: Those donors less than 18 years of age or 
more than 65 years of age, with weight <=50 kgs or those with 
haemoglobin less than 12.5 gm% and those taking any medications 
for past illnesses were excluded from the study.

Blood grouping was done by automated method using Ortho 
Vision equipment. Ortho Vision Analyser is an instrument designed 
to automate in vitro immune-haematology testing of human blood 
utilising ID-Microtyping system (ID-MTS)TM gel card technology. Forty 
two samples were tested at a time. The cassette was loaded into 
the automated machine. Antigen Typing for the predicate device 
was executed using pre-filled cards, where the active antibodies of 
particular specificity are pre-filled in card columns, requiring only the 
addition of red blood cells (sample) for the reaction. Principle of this 
method is based on column agglutination technology. The donor 
blood group data was recorded and analysed.

STATISTICAL ANALYSIS
Frequency and percentage were calculated using Microsoft excel. 
Descriptive statistical analysis was used.

RESULTS
The total donors studied were 8,254 with mean age of 48 years. 
It was revealed that the commonest blood group was O (n=3178, 
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ABSTRACT
Introduction: Blood types were first discovered by an Austrian 
physician, Karl Landsteiner. He found that blood sera from 
different persons would clump together (agglutinate) when mixed 
in test tubes, and some human blood also agglutinated with 
animal blood. The study of different blood groups is important 
as it has major role in blood transfusion, certain medico-legal 
cases especially disputed paternity etc.

Aim: This study was carried out to find the prevalence of ABO, 
Rhesus (Rh) and Bombay blood group among donors at a 
tertiary care hospital.

Materials and Methods: The present retrospective study was 
done at a tertiary care hospital of Mangalore, Dakshina Kannada 
district, Karnataka, India from June 2018 to May 2019 with data 
analysis done in November 2019. Data of 8,254 blood donors 
were collected and analysed regarding ABO, Rhesus and Bombay 

group from June 2018 to May 2019. Blood grouping was done 
by automated method using agglutination technique. The data 
collected was analysed by frequency and percentage.

Results: The total donors studied were 8,254 with mean age of 
48 years. The most common blood group was O (n=3178,38.5%) 
followed by B (n=2343, 28.38), A (n=2102, 25.47%), AB (n=629, 
7.62%) and Bombay (n=2, 0.02%), respectively. Rh positivity 
among donors were 94% (n=7762). Rest were Rh negative and 
were found to be approx. 6% (n=490).

Conclusion: The most common blood group among donors was 
O Rh positive and the least common was Bombay blood group. 
Every blood bank should have a record of frequency of ABO 
and Rh grouping as it is important for its effective management. 
Safe transfusion reduces the risk of transfusion transmitted 
illnesses and thus promotes patient safety.
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38.50%) followed by B (n=2343, 28.38%), A (n=2102, 25.47%), AB 
(n=629, 7.62%) and Bombay blood group (n=2, 0.02%), respectively. 
Among females, the most common blood group was O, followed by 
B, A, AB and Bombay blood group, respectively. Among males, 
the most common blood group was O, followed by B, A, AB and 
Bombay blood group, respectively [Table/Fig-1].

Blood 
group a (%) B (%) aB (%) o (%)

Bombay blood 
group (%)

Females 74 (0.89) 115 (1.39) 67 (0.81) 186 (2.25) 0

Males
2028 

(24.56)
2228 

(26.99)
562 

(6.80)
2992 

(37.14)
2 (0.02)

Total
2102 

(25.47)
2343 

(28.38)
629 

(7.62)
3178 

(38.50)
2 (0.02)

[Table/Fig-1]: Gender wise distribution of blood donors.

rh d Positive rh d negative

Number % No. %

7762 94.06 490 5.93

[Table/Fig-2]: Distribution of Rh D allele.

region author
a 

(%)
B 

(%)
o 

(%)
aB 
(%)

Bombay 
blood 
group 
(%)

rh 
posi-
tive 
(%)

rh 
nega-
tive 
(%)

South India

Mangalore, 
Karnataka

Present 
study

25.47 28.39 38.05 7.62 0.02 94 6

Mumbai, 
Maharashtra

Das PK 
et al., [4] 

2001
18.85 32.69 38.75 5.27 0 94.53 4.47

Bangalore
Periyavan 
S et al., [7] 

2010
23.85 29.95 39.81 6.37 0 94.20 5.7

The distribution of Rhesus (Rh) D factor was as follows, 94.06% 
were Rh D positive (n=7762) and 5.93% were Rh D negative 5.93% 
(n=490) blood donors [Table/Fig-2].

DISCUSSION
India carries a lot of diversity in the distribution of blood groups. 
Knowledge of frequency and distribution of blood groups is 
essential in determining the direction of recruitment of voluntary 
and replacement donors as required for different zones of the 
country [6]. The total blood donors studied from June 2018 to May 
2019 were 8254.The distribution of blood group was as follows, 
blood group 0 (38.5%), B (28.39%), A (25.47%), AB (7.62%) and 
Bombay blood group (0.02%), respectively. In our study, O was the 
commonest blood group among donors followed by B, A, AB and 
Bombay blood group. In Southern part of India, studies done by 
Das PK et al., Periyavan S et al., Mallikarjuna S et al., and Reddy 
MK et al., showed that the most common blood group was found 
to be group O followed by B, A, AB and Bombay blood group 
which is similar to that of our, study [4,7-9]. In the study done in 
Central India by Badge SA et al., blood Group O was found to be 
the commonest followed by B, A and AB. The same incidence 
was found in our study i.e., O was more frequent followed by B, 
A, AB and Bombay blood group [1]. In studies done in Western 
India by Patel PA et al., and by Raja KA it was observed that blood 
group B was common followed by B, A and AB [3,10] which is in 
contrast to our study. In studies done in Eastern India by Ipsita 
N et al., it was observed that blood group O common followed 
by B, A and AB [11] which is comparable with our study. In the 
study conducted by Chandra T et al., and Mohroo RN in Northern 
India it was that observed blood group was B was the commonest 
followed by O, A and AB respectively which is in contrast to this 
study [Table/Fig-3] [1,3-5,7,8,10-12].

Davangere
Mallikarjuna 
S [8] 2012

26.15 29.85 36.76 7.24 0 94.48 5.52

north India

Lucknow
Chandra T 
and Gupta 
A [5] 2012

21.38 39.92 29.27 9.43 0 95.71 4.29

Delhi
Mohroo 

RN et al., 
[12] 2020

23.98 35.40 30.96 9.65 0 95.63 4.37

central India

Chattisgarh
Badge SA 
et al., [1] 

2017
24.95 30.44 31.09 13.52 0 99.43 0.57

Western India

South 
Gujarat

Raja KA 
et al., [3] 

2016
24.35 34.43 32.26 8.94 0 95.12 4.87

Ahmedabad
Patel PA 
et al., [10] 

2012
21.94 39.40 30.79 7.86 0 95.05 4.95

Eastern India

Durgapur

Ipsita 
N and 

Sekhar S 
[11] 2012

23.9 33.6 34.8 7.7 0 94.7 5.3

[Table/Fig-3]: Comparison of frequency percentages of ABO and Rh groups at 
different geographical areas [1,3-5,7,8,10-12].

Geographical distribution of blood group revealed that in Northern 
India and Western India, blood group B was common whereas 
in Southern, Eastern and Central India, O is the most frequently 
occurring blood group. The incidence of Rh D positivity in most 
parts of India varies between 94-95% and Rh D negativity varies 
between 4-6% which is in concordance with our study.

Limitation(s)
This study was conducted in a tertiary care hospital in Mangalore, 
Karnataka. The distribution of blood group varies from one hospital 
to another and cannot be generalised.

CONCLUSION(S)
The knowledge of distribution of blood group is very important for 
blood bank and transfusion performing healthcare facilities and 
access to safe blood will significantly reduce preventable deaths.

REFERENCES
 Badge SA, Ovhal AG, Azad K, Meshram AT. Distribution of blood groups in blood [1]

donors in the blood bank of Jagdalpur, Bastardistrict, Chattisgarh. Med J DY 
Patil Univ. 2017;10(1):32-35.

 Chandekar AS, Gayathri PA, Heena MD, Nitin V, Gururaj VP. Distribution of ABO [2]
and Rh-D Blood Groups among Blood Donors: Western India Data. Int J Sci 
Stud, 2017;5(3):54-56.

 Raja KA, Dobariya GH, Unagar CA, Pandya AN, Patel JN, Wadhwani SN. [3]
Frequency and distribution of ABO and Rh blood groups among blood 
donors in tertiary care hospital of South Gujarat, India. Int J Res Med Sci, 
2016;4(14):5377-81.

 Das PK, Nair SC, Harris VK, Rose D, Mammen J, Bose YN, et al. Distribution [4]
of ABO and Rh-D blood groups among blood donors in a tertiary care centre in 
South India. Trop Doct. 2001;31(1):47-48.

 Chandra T, Gupta A. Frequency of ABO and rhesus blood groups in blood [5]
donors. Asian J Transfus Sci. 2012;6(1):52-53.

 Bhavani C, Sujeeva Swapna R, Neeraja M, Sravani P, Chaitanya B. Distribution [6]
of ABO blood groups and Rh(D) factor in and around Anatapuramu, Andhra 
Pradesh. Int J Med Res Rev. 2016;4(3):372-75. Doi: 10.17511/ijmrr.2016.
i03.015.

 Periyavan S, Sangeetha S, Marimuthu P, Manjunath B. Distribution of ABO [7]
and Rhesus-D blood groups in and around Bangalore. Asian J Transfus Sci. 
2010;4(1):41. Doi: 10.4103/0973-6247.59391.

 Mallikarjuna S. Prevalence of ABO and Rhesus blood group among blood [8]
donors. Indian J Pub Health Research and Development. 2012;6(3):106-09.

 Reddy MK, Raja Kumar K, Reddy DS. ABO and rhesus types of blood group [9]
distribution in blood donors in blood bank, Government Medical College and 
Hospital-Suryapet, Telangana: A tertiary care centre study. Trop J Path Micro. 
2019;5(3):126-31. Doi: 10.17511/jopm.2019.i03.03.

 Patel PA, Patel SP, Shah JV, Oza HV. Frequency and distribution of blood groups [10]
in blood donors in Western Ahmedabad-A hospital based study. Nat J Med Res. 
2012;2:202-06. http://njmr.in/home/download/82.



www.njlm.net Konchady Deepthi Suresh Shenoy and Kirana Pailoor, A Retrospective Study of the Prevalence of ABO, Rh and Bombay Blood Groups

National Journal of Laboratory Medicine. 2022 Jan, Vol-11(1): PO01-PO03 33

 Ipsita N, Sekhar S. ABO and Rhesus blood groups in potential blood donors at [11]
Durgapur Steel city of the district of Burdwan, West Bengal. Asian J Transfus Sci. 
2012;6(1):54.

 Mohroo RN, Hassan MJ, Khan S, Ahmad N, Jetley S. Distribution pattern of ABO and [12]
Rh blood group among blood donors at Hospital Blood Bank in Delhi- An initial step 
to evaluate preparedness to fight an epidemic. [cited 2021 Sep. 11];6(3):PA3-6.

PartIcularS oF contrIButorS:
1. Student (MBBS Final Year), Department of Pathology, Father Muller Medical College, Mangalore, Karnataka, India.
2. Associate Professor, Department of Pathology, Father Muller Medical College, Mangalore, Karnataka, India.

PlaGIarISM chEcKInG MEthodS: [Jain H et al.]

•  Plagiarism X-checker: Jun 01, 2021
•  Manual Googling: Aug 26, 2021
•  iThenticate Software: Oct 19, 2021 (16%)

EtyMoloGy: Author OriginnaME, addrESS, E-MaIl Id oF thE corrESPondInG author:
Kirana Pailoor,
Associate Professor, Department of Pathology, Father Muller Medical College, 
Mangalore, Karnataka, India.
E-mail: dockirana@yahoo.co.uk

Date of Submission: May 31, 2021
Date of Peer Review: Jul 29, 2021 
Date of Acceptance: Sep 23, 2021

Date of Publishing: Jan 01, 2022

author dEclaratIon:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  NA
•  For any images presented appropriate consent has been obtained from the subjects.  NA

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

