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ABSTRACT

INTRODUCTION

Blood groups depend on antigens present on the surface of red blood cells. Scientists have discovered at least 30 common
antigens and hundreds of rare antigens causing antigen-antibody reaction in human red blood cells. These antigens are
genetically determined and are developed in fetal life and remain unchanged till death. Many blood group systems are
identified but ABO and Rh blood groups are more antigenic.

MATERIAL AND METHODS

In the present study, we observed ABO and Rh blood groups of 3057 students who studied in Universal College of Medical
Sciences, Bhairahawa, Nepal from 1998 AD to 2019 AD, using open slide test method. The data was analyzed using SPSS
version 20.

RESULTS

Results of the present study indicated that the most common blood group was O (36.8%) followed by blood group B
(31.1%) and blood group A (24.9%) and least common blood group was AB (7.2%) i.e. O>B>A>AB. The same sequence
of ABO blood grouping was seen in both male and female. Rh positive blood group was found in 95.4% and Rh negative
blood group was found in 4.6% of population.

CONCLUSION

Knowledge of distribution of blood group is very important for medical students as they can serve as immediate blood
donor in emergency conditions. This study can provide insight to advanced studies in future which can relate blood groups
with medical conditions.
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INTRODUCTION

ABO and Rh system of blood groups are genetically
determined antigens present on the membrane of RBC.
Scientists have discovered more than 30 commonly occurring
antigens and hundreds of rare antigens causing antigen-
antibody reaction on the surface of human RBC. Most of the
antigens are weak and are of very less clinical importance.
Two particular groups of antigens ABO system and the Rh
system are much more antigenic than the others to cause
blood transfusion reactions.' The ABO blood group system
was discovered by Carl Landsteiner in 1901 AD. Later
Landsteiner and Wiener defined the Rh blood group in Rhesus
monkeyin 1941 AD.?

On the basis of presence and absence of these antigens ABO
system is divided into four major groups called A, B, AB and O
blood groups. Likewise when D antigen is present, blood
group is Rh positive and when D antigen is absent, blood
group is Rh negative.’ Distribution of blood groups is
important as it has multiple applications in modern medicine,
anthropology, genetic research and tracing ancestral relations
of humans.’ The knowledge of distribution of different Blood
groups at various levels is very essential for fulfilling its
requirement in crucial conditions. So in this study we have
attempted to find out distribution of blood groups in students
of Universal College of Medical Sciences, Bhairahawa,
Nepal.

MATERIAL AND METHODS

This study was carried out in Department of Physiology in
Universal College of Medical Sciences, Bhairahawa, Nepal.
The practical sessions on determination of blood group are
conducted every year in Hematology laboratory of department
of Physiology for second year MBBS and BDS and first year
paramedical and nursing students as per the university
syllabus. The data of blood groups of the students who studied
in this institute from 1998 to 2019 AD was taken from record
section of Physiology department. So this complete data
includes blood groups of total 3057 MBBS, BDS, paramedical
and nursing students who studied in this institute in a period of
21 years. We included only Nepali and Indian students in this
study. Students from other countries apart from Nepal and
India were excluded in this study.

The processing and analysis of data was done from July 2019
to September 2019, after taking approval from institutional
review committee (UCMS/IRC/107/19). During the practical
session open slide test method’ is used for determination of
blood group. For this method, we used two glass slides. These
slides were divided into four parts. In four areas, one drop anti-
A, anti-B and anti-D and normal saline was placed separately.
Subject's Blood was mixed with normal saline and RBC

suspension is prepared. A drop of RBC suspension was mixed
in each part with the help was dropper. The agglutination or
blood clumping pattern was observed by naked eye and for
confirmation the slide was observed under microscope and
ABO blood group and Rh factor was determined.

RESULTS

Table 1. Distribution of ABO blood group according to
Gender

Sex Blood Group Total
A B AB o
Male 380 533 130 682 1725
(22.0%) (30.9%) (7.5%) 39.5%) (100.0%)
Female 381 418 89 444 1332
(28.6%) (31.4%) (6.7%) (33.3%) (100.0%)
Total 761 951 219 1126 3057
(24.9%) (31.1%) (7.2%) (36.8%) (100.0%)

Table 2. Distribution of Rh blood group according to
Gender

Sex Rh-Positive Rh-Negative Total

Male 1634 91 1725
(94.7%) (5.3%) (100.0%)

Female 1282 50 1332
(96.2%) (3.8%) (100.0%)

Total 2916 141 3057
(95.4%) (4.6%) (100.0%)

Table 3. Distribution Rh Factor in A, B, AB and O blood
groups

Blood group A B AB 0 Total
Rh positive 734 911 208 1063 2916
(96.5%)  (95.8%)  (95.0%)  (94.4%)  (95.4%)

Rh negative 27 40 11 63 141
(B5%)  (42%)  (5.0%)  (5.6%)  (4.6%)

Total 761 951 219 1126 3057
(100%)  (100%)  (100%)  (100%) (100.0%)

The data of total 3057 medical students was analyzed using
SPSS version 20. Among 3057 students, 1725 were male and
1332 were female. The most common blood group found was
0 (1126, 36.8%) followed by blood group B (951, 31.1%) and
blood group A (761, 24.9%) and least common blood group
was AB (219, 7.2%) i.e. O>B>A>AB (Table 1). The same
sequence of ABO blood grouping was seen in both male and
female. Rh positive blood group was found in 95.4% and Rh
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negative blood group was found in 4.6% of population (Table
2). Among the blood groups, group O had highest percentage
of Rh negative i.e. 5.6% and A blood group had lowest
percentage of Rhnegativei.e. 3.5% (Table 3). In male students
94.7% were Rh positive and 5.3% were Rh negative. In female
students 96.2% were Rh positive and 3.8% were found to be
Rhnegative.

DISCUSSION

Blood groups are based on the type of antigens present on the
surface of red blood cells. The gene for ABO blood group
antigen is present on the long arm of ninth chromosome and
Rh antigen is on short arm of first chromosome.’ Investigation
of blood grouping is very important in relation to different
diseases and is of great importance in blood transfusion and
organ transplantation.’

The objective of this study is to find out the distribution of
ABO and Rh blood groups among the medical students of
Universal College of Medical Sciences (UCMS) Bhairahawa.
In this study blood group of total 3057 medical students who
studied in UCMS from 1998 to 2019 was analyzed. Among the
total participants 2031 participants were Nepali students
whereas 1026 participants were Indian students. Among all
participants1725 (56.4%) were male and 1332 (43.6%) were
female (Tablel). In present study we found that the most
common blood group was O (1126, 36.8%) followed by blood
groups B (951, 31.1%) and A (761, 24.9%) and least common
blood group was AB (219, 7.2%)1i.e. O>B>A>AB.

Many studies have been done on distribution of blood group in
wide range of population across the globe. We screened for the
articles in Pub Med central, Sun Direct and Google Scholar
and by exclusion criteria (supplementary data 1), we found
that a total of 49 articles have been published on distribution of
blood group since 1964 to 2019 worldwide (Figure 1) which
are similar to the present study. The aim of our study is to find
out the frequency of ABO and Rh blood groups in medical
students who represent population from Nepal and India. We
compared the distribution of ABO and Rh blood group of
present study with the similar studies done in other parts of the
world (Table 4). Similar study was done by Pramanik et al* in
medical students of Kathmandu in 2000 AD.

The result of their study is slightly different from our study as
the sequence of prevalence of blood group is A>O>B>AB. In
another study done in Kathmandu valley, Pramanik et al’
found that O blood group was most prevalent followed by A, B
and AB with Rh positive 99.2 % and Rh negative 0.8%. The
differences in result between these studies and the present
study may be due to the ethnic variation in population.

In similar studies, Periyavan Aetal" in Bangalore and Das PK

et al' in Vellore India found the distribution of ABO blood
groups in sequence of O>B>A>AB which is quite consistent
with the present study. In other studies done in Dinajpur
district of Bangladesh”, Ghana", Uganda", Niger-Delta",
Tanzania'® and Saudi Arabia'’ blood group O was found to be
the most frequent and AB was found to be the least frequent
which is also similar to the present study. However, in contrast
to our study the sequence of distribution of blood group in
their study was O>A>B>AB.

In similar studies conducted in Pakistan', Khulna Medical
College of Bangladesh” and Gujarat state of India® blood
group B was found to be the most prevalent blood group and
the sequence of distribution was B>0O>A>AB. The result of
their studies was quite different from the present study. The
discrepancies found between the present study and other
studies can be due to the ethnic differences among the
different population of the world.

In Rh blood group system, it is well established fact that Rh
positive blood group is highly prevalent than Rh negative
blood group. In present study 95.4% of the participants were
Rhpositive and 4.6% were found to be Rh negative.

In a similar study in Kathmandu, Pramanik et al’ found that
99.2% were Rh positive and only 0.8% percentage were Rh
negative which actually shows the least prevalence of Rh
negative blood group when compared to the other data from
different areas of the World (Table 4). Whereas in a study
conducted in Germany”', it was observed that 15% of the
people were Rh negative which actually shows the highest
percentage of Rh negative people in comparison to other data.
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Fig 1. Number of publications in different countries
Supplementary data 1

PubMed Central Science Direct Google scholar
No. of articles No. of articles No. of articles
2487 6110 17800

. 10, 000 article are excluded
10200 records of

duplicates were removed o 1087 lacked data of ABO
type

e 6028 article are reviews or
commcmary or
reports

513 case report

22 conference abstract

o 30 abstract not found

1719 in vitro studics

583 animal studies

18 protocols

Title and abstract of 16197
records were screened

6148 article are excluded

1140 descriptive literature

e 507 quantitative data

1250 blood group was not
measured

2250 experimental lab
study (not

49 studies considered in
this study

.

epidemiological
study)

272 no combinc data for
blood group

e 50 letters to the editor

500 improper content

179 ABO factor with

mixed infection

Table 4. Comparison of distribution of ABO and Rh blood
group between present study and other studies

Study done A B AB O RhPositive Rh Negative
Presentstudy 249 311 72 368 954 4.6
Nepal® 34 29 4 325 967 33
Nepal’ 285 273 87 355 992 0.8
Bangalore 23.86 29.95 637 39.82 942 579
(India)"

Vellore 1885 33.67 527 4221 973 2.7
(India)"!

Bangladesh" 266 232 96 406 968 32
(Dinajpur)

Ghana 243 207 50 50 93.8 6.2
Uganada'* 250 204 43 503 979 2.03
Niger-Delta® 238 207 28 527 939 6.12
Tanzania 26 19 3 52 98 2
Saudi Arabia” 334 6 38 568 928 72
Pakistan'® 2291 3536 932 3241 92.03 7.97
Bangladesh” 241 345 96 33 97.1 2.89
Gujarat 233 355 88 324 942 5.8
(India)®

Germany' 41 11 5 41 85 15
West Iran” 3722 1786 775 3715 911 8.9
(khurdish)

Pakistan® 312 317 101 27 9.5 75
(Peshawar)

CONCLUSION

In present study distribution of blood group in the students of
Universal college of Medical Sciences was observed. The
present study concludes that the most common blood group is
O followed by B and A and least common blood group is AB.
95.4% of the participants are Rh positive and only 4.6% are Rh
Negative. Only few studies have been done in Nepal on blood
groups and several studies are conducted in different states of
India with various results. As this study includes medical
students who come from several districts of Nepal and
different states of India, this data represents the overall
distribution of ABO and Rh blood in Nepal and India. The
Knowledge about the blood group is again important in
medical students because they can serve as immediate blood
donors in emergency condition in hospitals.
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