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Background: The ABO blood group and Rhesus (Rh) factor remain the most important blood
group in transfusion medicine. Knowledge of ABO and rhesus blood group distribution within
a population is indispensable for transfusion medicine, clinical and marriage counselling.
Aims and Objectives: The objectives of this study were to provide data and compare
the pattern of ABO and rhesus blood group distribution between a homogenous and a
heterogenous population. Material and Methods: Blood was collected from 352 University
students representing a heterogenous population and 235 primary school pupils in a local
community representing homogenous population. The ABO and rhesus blood groups were
determined using white tile and agglutination methods. Results: Among the 352 and 235
individuals studied in UNN and HFNP, blood groups O had the highest frequency with
54.80% and 51.06% respectively while blood group AB had the least frequency of 4.50%
and 3.40% in UNN and HFNP respectively. Rhesus positive had the highest frequency of
88.63% and 95.33% while rhesus negative had the frequencies of 11.35% and 4.68% in
UNN and HFNP respectively. Rhesus negative was highest among females in UNN 26 (7.37 %)
while males had the highest rhesus negative 7 (2.98%) in HFNP. In both study populations,
there was no significant difference in ABO and rhesus blood group distribution between the
males and females (P > 0.05). Conclusions: A homogenous population is associated with
low prevalence of rhesus negative compared to a heterogenous population.
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INTRODUCTION

The discovery of ABO blood groups and rhesus factor
(Rh) has been a tremendous breakthrough in transfusion
and clinical medicine. Four principal blood groups are
recognized and include A, B, AB, and O' while rhesus
factor can be positive or negative in each individual. The
ABO and rhesus blood group systems vary in distribution
according to ethnicity, races, socio-economic groups and
populations® but remains the same during one’s lifetime.

Although 100% heritable, environment potentially can play
a role in determining the blood type in a population that
will be transmitted more frequently to the next generation
through natural selection.’

ABO and rhesus blood groups are the most clinically
important of all blood groups since their discovery in
1901 and 1939 respectively.*Theyate of utmostimportance
in transfusion medicine particularly but not limited to
haemolytic transfusion reactions and haemolytic disease
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of the newborn.' They are applied in studies of human
population genetics, forensic studies, clinical studies, and
blood transfusion.® Knowledge of ABO and rhesus blood
group distribution in a particular area is crucial for effective
management of blood bank® and in medical counselling,

Clinically, ABO blood groups have been associated with
certain ailments and disorders. ABO play vital role in
immunohaematology, and other human ailments such as
neoplastic, cardiovascular and infectious disorders.” With
respect to pancreatic cancet, blood group A has been found
to be more prone to pancreatic cancer than blood groups B,
AB, and O.® In addition, individuals with non-O blood
group have increased tisk of developing gastric cancet”",
lung cancer!, and arterial and venous thromboembolic
diseases. '*Similatly, 9% of cardiovascular deaths have been

suggested to be as a result of having a non-O blood type."?

In Chinese population, it has been found that men with
blood type B had a lower risk of developing gastrointestinal
and bladder cancers when compared to those with blood
group A, on the other hand, those with AB blood group
have a high risk of having liver cancer."In Iraq, blood
pressure and levels of some body fluids like glucose and
cholesterol have been found to be higher in patients with
blood group O with a trend decreasing from A, B, and
AB."Individuals with blood group O also have higher
risk of suffering from malaria and some other infectious
diseases such as cholera'®, while individuals with blood
group A have been found to have a reduced risk for
Congenital Heart Disease (CHD)."”

Problems with rhesus factor arises when an rhesus negative
person receives an rhesus positive blood in transfusion.
Such condition also occur when a woman with rhesus
negative blood type carries a foetus with rhesus positive
blood' resulting inhaemolytic disease of the newborn
(HDN) or erythroblastosis foetalis."

The frequency of rhesus positive and rhesus negative in
some countries have been found to correlate positively and
negatively respectively with the incidence of some health
disorders in the countries.**'The higher the prevalence of
rhesus negative among females in a population, the higher
the occurrence of haemolytic disease of the newborn in
the given population.?Individuals with rhesus negative
blood type are more prone to allergic, digestive, heart,
haematological, immunity, mental health and neurological
problems.*

The knowledge of ABO and rhesus blood groups have
been applied in Nigeria mainly in blood transfusion
and marriage counselling. However, with a body of
published works on association of ABO blood groups
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and rhesusnegative blood types with some diseases and
disorders, knowledge of ABO and rhesus blood group
distribution in a particular population could be extended
to include selection to reduce or eliminate the incidence of
cardiovascular diseases, diabetes, cancer, mental illnesses
and some other disorders which some family lineages have
been associated with for a number of generations.

Distribution of ABO and rhesus blood groups have been
studied in different parts of Nigeria. However, except for
Falusi et al” who studied ABO and rhesus blood groups
among different ethnic groups in Nigeria and Olaniyan et al’
who studied ABO and rhesus factor among indigenes of
the Federal Capital Territory, all other studies in Nigeria
were among University Students or patients in University
Teaching Hospitalg?##26:5:4272829.30 which constitutes
heterogenous populations. There is no study in Nigeria
to the best of our knowledge that compared ABO and
rhesus blood group distribution between a heterogenous
and homogenous populations to ascertain the trend of
ABO and rhesus blood types between them. In addition,
there has never been a known record of ABO blood
group and rhesus factor distribution in Onichalgboeze in
Ebonyi State, neither do such data existed in University of
Nigeria, Nsukka in Enugu State. The objectives of this study
therefore were to provide data and compare the ABO and
rhesus blood group distribution between a homogenous
population (population of close relatives — Onichalgboeze)
and a heterogenous population (population of individuals
with no blood relationship — University of Nigeria, Nsukka).

MATERIALS AND METHODS

Students of University of Nigeria Nsukka (UNN) in Enugu
State and pupils of Holy Family Nursery and Primary
(HENP) Onichalgboeze in Ebonyi State were used for the
study. Students of UNN comprised adults from 17 years
and above and represents a heterogenous population while
HEFNP comprised young individuals aged from 6-14 years
from within Onichalgboeze and represents a homogenous
population. A total of 587 individuals comprising 352
from UNN and 235 from HFNP participated in the
study. The study started after obtaining ethical approval
of the Research and Ethical Committee, Bishop Shanahan
Hospital, Nsukka.

Blood samples were collected from each individual by
venipuncture method using a disposable 2ml syringe and
emptied into an Ethylene Diamine Tetra Acetic Acid
(EDTA) anticoagulant bottle. Each bottle was labelled
properly and transported to Bioscope Diagnostic and
Research Laboratory Services, Trinity Plaza, No. 9
Odenigbo Road, Nsukka, Enugu State for analysis.
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The ABO and rhesus blood groups were determined using
a clean white tile and antisera. A drop of blood from each
student was placed into three different spots on white tile.
A drop of each blood antisera was placed on each of the
drop of blood, and the blood group and rhesus factor
determined after observing the agglutination of the blood
samples. Agglutination of blood cells in anti-A serum
indicated blood group A and agglutination of blood cell
in anti-B serum indicated blood group B. Agglutination
of cell in both anti- A and anti- B seraindicated blood
group O while no agglutination in both anti A and anti B
sera indicated blood group AB. The agglutination of blood
cell in anti-D serum indicated rhesus positive (+) and no
agglutination indicated rhesus negative (-).

The distribution of ABO blood groups and rhesus factor
were expressed in numbers and percentages. The datawas
analyzed using the Statistical Package for Social Science (SPSS)
version 20.0.Significant difference was determined at P < 0.05.

RESULTS

Distribution of ABO blood groups in the study
populations

Among the 352 students in UNN and 235 pupils in HFNP,
blood groups O had the highest frequency with 54.80%

Blood Number Gender

groups Examined (%) Male Female
A 104 (29.50) 42 (40.4) 62 (59.6)
B 39 (11.10) 12 (30.8) 27 (69.2)
AB 16 (4.50) 8 (50.0) 8 (50.0)
(0] 193 (54.80) 68 (35.2) 125 (64.8)
Total 352 (100) 130 (36.9) 222 (63.1)

Blood Number Gender

groups examined (%) Male (%) Female (%)
A 59 (25.11) 31 (52.54) 28 (47.46)
B 48 (20.43) 22 (45.83) 26 (54.17)
AB 8 (3.40) 3 (37.50) 5 (62.5)
(¢} 120 (51.06) 46 (38.33) 74 (61.67)
Total 235 (100) 102 133

in UNN and 51.06% in HFNP. On the other hand, blood
group AB had the least frequency with 4.50% in UNN and
3.40% in HENP (Tables 1 and 2). There was no significant
difference in the distribution of blood groups between the
male and female in the two populations (P > 0.05). The
trend of ABO blood groups in the two populations are
O>A>B>AB. Blood group B in HFNP is almost double
the percentage in UNN (20.43%,11.10%) but the rest are
similar in proportion in the populations (Table 1 and 2).

Rhesus factor distribution in the study areas

In the two study populations, rhesus positive had the
highest frequency (88.63% in UNN; 95.33% in HFNP)
while rhesus negative had the least frequency (11.35% in
UNN; 4.68% in HFNP). The trend of rhesus negative
among the ABO blood groups was O>A>B>AB in UNN
while in HFNP the trend was B>O>A>AB. In UNN,
females had the highest number of persons with rhesus
negative 26 (7.37%) while males had the highest number of
pupils with rhesus negative 7 (2.98%) in HENP (Table 3).
Comparing rhesus factor distribution for each blood group
between the two populations, blood groups O and AB had
equal percentage distributions of rhesus positive in the
two populations while rhesus negative is seven times in
blood group A (2.8%) in UNN than blood group A (0.4%)
in HFNP (Table 4). The proportion of rhesus factor in
each study population are as shown in Figure 1. In both
study populations, there was no significant difference in
rhesus factor distribution between the males and females
(P > 0.05).

DISCUSSIONS

In both populations studied, blood group O had the
highest distribution while blood group AB had the least
occurrence. These observations are in agreement with*
in Lagos, Jeremiah® in Port Harcourt, and Olaniyan et al®
and Medugu et al” who found blood group O and AB to
be the highest and least prevalence respectively among
indigenes of Federal Capital Territory (FCT), Abuja and
Federal Medical Center Yola respectively, and Sagiroglu
et al” who observed similar trend in Turkey. Similar
studies in Nigeria by Musa et al*®, Ugwu™, Enosolease
and Bazuzye®, Egesie et al” and Bamidele et al* reported
same in Teaching Hospitals in Sokoto, Ebonyi, Benin,
Niger Delta University and Bowen University respectively.
The high prevalence of blood group O means that blood

UNN HFNP
Males (%) Females (%) Males (%) Females (%)
Rh+ve 116 (32.95) 196 (55.68) 95 (40.43) 129 (54.90)
Rh-ve 14 (3.98) 26 (7.37) 7 (2.98) 4(1.70)
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Study population Blood group Rh+ (%) Rh- (%)

HFNP A 58 (24.7) 1(0.4)
B 42 (17.9) 6 (2.6)
AB 8(3.4) 0(0)
(¢} 116 (49.4) 4(1.7)

UNN A 94 (26.7) 10 (2.8)
B 32 (9.1) 7 (2.0)
AB 12 (3.4) 4(1.1)
(0] 174 (49.4) 19 (5.4)
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Figure 1: Proportion of Rhesus factors in each of the study populations

group O has a selective advantage and will be passed on to
the subsequent generations more than the three remaining
blood groups.

The trend of ABO blood groups distribution in the two
populations were O > A > B > AB. This trend was similarly
reported by other researchers across Nigeria®*?526:5:42%:30
and Sagiroglu et al’! in Turkey. However, this observation
contradicts the findings of Olaniyan et al’ in FCT Nigetia
and Musa et al® in Sokoto both of who found blood
group B to be more prevalence than blood group A among
the populations studied.

Rhesus positive had the highest prevalence in the two
populations studied and accounted for 88.65% and
95.32% of the total individuals studied in UNN and
HENP respectively. The high prevalence of rhesus
positive observed in this study is in agreement with* who
observed 94% in Lagos, Jeremiah® who observed 96.77%
in Port Harcourt, Olaniyan et al> who observed 95.7%
in FCT, Medugu et al” who observed 97.1% in Yola,
96.46% observed by* in Sokoto, Ugwu™ who observed
95.9% in Ebonyi, and Egesie et al*® and Bamidele et al*
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who observed 98% and 93.7% in Niger Delta University
and Bowen University respectively. Rhesus positive has a
selective advantage and will be passed on to the subsequent
generations more frequently than rhesus negative

In UNN, the prevalence of rhesus negative is higher in
females (7.37%) than in males (3.98%) while in HFNP, the
prevalence of rhesus negative is higher in males (2.98%) than
in females (1.7%). The higher prevalence of rhesus negative
among the females in UNN is in agreement with Olaniyan
et al’ and Ugwu™ who observed similar trend in FCT and
Ebonyi State University respectively. On the other hand, the
high prevalence of rhesus negative among the males in HFNP
is in consonance with the observation of Bamidele et al* in
Bowen University. The high prevalence of rhesus negative
among the females in UNN compared to HFNP implies that
the chances of the haemolytic disease of the newborn will be
higher in UNN than in HENP; this was speculated by Kumar
and Regan™. The high prevalence of rhesus negative in UNN
could be attributed to the heterogeneity of the population
while the low prevalence of rhesus negative in HFNP and
among the females could be attributed to the homogeneity
of the population. The people of Onichalgboeze where
HENP are located form a local homogenous population
that intermarry and has a high regard for marriage selection
governed by family and society norms.

The prevalence of rhesus negative among the blood groups
showed striking variations between the two populations.
In UNN, blood group O had the highest prevalence of
rhesus negative followed by A, B and AB in that order.
The high prevalence of rhesus negative among individuals
with blood group O in UNN is in accordance with the
findings of Medugu et al* in Yola, Musa et al*® in Sokoto,
and Ugwu® in Ebonyi but contradicts that of Bamidele
et al* who observed equal prevalence of rhesus negative
among blood groups A, B, and O in Bowen University,
Egesie et al* who observed equal distribution of rhesus
negative between blood group A and O in Niger Delta
University, and Olaniyan et al’> who observed the highest
prevalence of rhesus negative in blood group A in FCT.
The high prevalence of rhesus negative in blood group O
in UNN might be attributed to the heterogeneity of the
studied population. In addition, the high prevalence of
rhesus negative in individuals withblood group O in the
population is evident since individuals with blood group O
constituted more than half of the studied population.

In HEFNP, the distribution of rhesus negative among the
blood groups followed a different trend with blood group B
having the highest prevalence followed by blood groups O
and A. This pattern contradicted all other findings in
Nigeria and might be attributed to the homogenous
nature of the studied population. The low prevalence of
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rhesus negative among blood group A in HFNP suggests
that the population in Onichalgboeze is less prone to
the various cancers and disorders associated with blood
group A and rhesus negative however, this needs further
research to be confirmed. In HFENP, no rhesus negative
was observed in blood group AB. This is in consonance
with Olaniyan et al’, Egesie et al*, and Bamidele et al*
who observed the same in FCT, Niger Delta University,
and Bowen University respectively. The low prevalence
of rhesus negative in blood group O which constituted
51.06% of the studied population and even lower than
in blood group B which constituted only 20.43% of the
studied population in HFNP suggests that homogenous
population is associated with low prevalence of rhesus
negative. This could be due to intermarriage and marriage
selection within the population.

CONCLUSION

In conclusion, a homogenous population is associated
with low prevalence of rhesus negative compared to a
heterogenous population. Similarly, the low level of rhesus
negative in homogenous population implies that the
prevalence of haemolytic disease of the newborn will be
low compared to a heterogenous population. In addition,
blood group O in general has the highest prevalence in
every population while blood group AB has the least
prevalence in every population. The blood groups of
local homogenous populations are healthier than that of
heterogenous population due to low prevalence of rhesus
negative. These observations have clinical implications
for blood transfusion, management of blood banks and
marriage counselling,

ACKNOWLEDGEMENT

Bioscope Diagnostic and Research Laboratory.

REFERENCES

1. Richard OA, Edgar MM, Fred B and Andrew B.ABO and Rhesus
blood group distribution among blood donors in rural south
western Uganda: a retrospective study. BMC Research Notes
2016; 9:513.

2. Sidhu S. Distribution of ABO and Rh blood groups in the
scheduled caste population of Punjab.Anthropologist 2003;
5(3):203-204.

3. Olaniyan TO, Ajibola BM, Rasong H, Dare BJ, Shafe MO and
Adelaiye AB. Blood Group and Rhesus Factor Pattern among
Indigenes of FCT, Abuja, Nigeria. J Com Med Health Edu 2013;
3: 208.

4. Bamidele O, Dennis S, Arokoyo D and Abiola O. Distribution
of ABO and Rhesus blood groups among medical students in
Bowen University, lwo, Nigeria.Ann Biol Res 2013; 4(11):1-6.

5. Enosolease ME and Bazuaye GN. Distribution of ABO and Rh-D

Asian Journal of Medical Sciences | Sep-Oct 2019 | Vol 10 | Issue 5

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

blood groups in the Benin area of Niger-Delta: Implication for
regional blood transfusion. Asian JTransfus Sci 2008; 2(1): 3-5.

Anifowoshea AT, Owolodun OA, Akinseye KN, lyiola OA, and
Oyeyemi BF. Gene frequencies of ABO and Rh blood groups in
Nigeria: A review. Egypt J Med Hum Genet 2017;18: 205-210.

Liumbruno GM and Franchini M. Beyond immunohaematology:
the role of the ABO blood group in human diseases. Blood
Transfus 2013; 11: 491-499.

Engin H, Bilir C, Ustiin H and Gékmen A. ABO Blood Group and
Risk of Pancreatic Cancer in a Turkish Population in Western
Blacksea Region. Asian Pac J Cancer P 2012; 13: 131-133.

Wang Z, Liu L, Ji J, Zhang J, Yan M, Zhang J, et al. ABO Blood
Group System and Gastric Cancer: A Case-Control Study and
Meta-Analysis. Int J Mol Sci 2012; 13: 13308-13321.

Franchini M and Lippi G. The intriguing relationship between
the ABO blood group, cardiovascular disease, and cancer. BMC
Medicine 2015; 13:7.

Urun Y, Utkan G, Cangir AK, Oksuzoglu OB, Ozdemir N,
Oztuna DG, et al. Association of ABO Blood Group and Risk
of Lung Cancer in a Multicenter Study in Turkey. Asian Pac J
Cancer P 2013; 14 (5): 2801-2803.

Vasan SK, Rostgaard K, Majeed A, Ullum H, Titlestad K-E,
Pedersen OBV, et al. ABO Blood Group and Risk of
Thromboembolic and Arterial Disease A Study of 1.5 Million
Blood Donors. Circulation 2016; 133:1449-1457.

Etemadi A, Kamangar F, Islami F, Poustchi H, Poursham A,
Brennan P, et al. Mortality and cancer in relation to ABO blood
group phenotypes in the Golestan Cohort Study. BMC Medicine
2014;13:8.

Huang JY, Wang R, Gao Y-T and Yuan J-M. ABO blood type and
the risk of cancer — Findings from the Shanghai Cohort Study.
PLoS ONE 2017; 12(9):e0184295.

Jassim WE. Association of ABO blood group in Iragis with
hypercholesterolaemia, hypertension and diabetes mellitus.
East Mediterr Health J 2012; 8(8): 888-892.

Albert MJ. Epidemiology and molecular biology of Vibrio cholera
0139 Bengal. Indian J Med Res 1996; 104;14-27.

Zu B, You G, Fu Q and Wang J. Association between ABO Blood
Group and Risk of Congenital Heart Disease: A 6-year large
cohort study. Scientific RepoRts 2017; 7:42804.

Thorp JM. Utilization of anti-RhD in the emergency department
after blunt trauma. ObstetGynecolSurv 2008;63(2): 112-115.

Fekadu AA. Distribution of ABO and Rh blood groups among
students of some ethnic groups at Dilla University, Ethiopia.
International Journal of Genetics and Genomic 2015; 3(1): 8-19.

Flegr J, Hoffmann R and Dammann M. Worse health status
and higher incidence of health disorders in Rhesus negative
subjects. PLoSONE 2015; 10(10):e0141362.

Flegr J. Heterozygote Advantage Probably Maintains Rhesus
Factor Blood Group Polymorphism: Ecological Regression
Study. PLoOSONE 2016; 11(1):e0147955.

Kumar S and Regan F. Management of Pregnancies with RhD
alloimmunization. BMJ 2005; 330(7506):1485.

Falusi AG, Ademowo OG, Latunji CA, Okeke AC, Latunji PO,

Onyekwere TO, et al. Distribution of ABO and Rh genes in
Nigeria. Afr J Med Med Sci 2000; 29(1):23-26.

Adeyemo OA and Soboyejo OB. Frequency distribution of ABO,
RH blood groups and blood genotypes among the cell biology
and genetics students of University of Lagos, Nigeria. Afr J
Biotechnol 5(22): 2062-2065.

Jeremiah ZA. Abnormal haemoglobin variants, ABO and Rh
blood groups among student of African descent in Port Harcourt,
Nigeria. Afr Health Sci 2006; 6(3): 177-181.

Egesie UG, Egesie OJ, Usar | and Johnbull TO. Distribution of

41



Onah, et al.: ABO and rhesus factor variations

ABO, rhesus blood groups and haemoglobinelectrophoresis Applied Hematology 2015; 6:136-138.
among the undergraduate students of Niger Delta University 29. Medugu JT, Abjah U, Nasir IA, Adegoke S and Asuquo EE.
Nigeria.Niger J Physiol Sci 2008; 23 (1-2): 5-8. Distribution of ABO, Rh D blood groups and hemoglobin
27. Obeagu EI, Ogbodo OR, Onyenweaku F, Emelike CU and phenotypes among pregnant women attending a Tertiary
Udochukwu Al. Frequency distribution of ABO, Rh blood groups Hospital in Yola, Nigeria. Journal of Medicine in the Tropics
and blood genotypes among the students and staff of Michael 2016; 18:38-42.
Okpara University of Agriculture, UmudikeAbia State, Nigeria. 30. Ugwu NI. Pattern of ABO and Rhesus blood group distribution
International Journal of Research and Reviews in Pharmacy and among students of EBSU, Nigeria. Asian J Med Sci 2016;
Applied Science 2013; 3(4):561-565. 7:101-104.
28. Musa AU, Ndakotsu MA, Abdul-Aziz H, Kilishi A and Aliyu I. 31. Sagiroglu S, Oztarakci H, Ozturk P, Doganer A, Koca TT,
Distribution of ABO and Rhesus blood group systems among Bilal N, et al. The association of ABO blood group and rh factor with
blood donors in Sokoto North-western Nigeria. Journal of recurrent aphthous ulceration. Ann Med Res 2018; 25(4): 540-544.

Authors Contribution:

IEO- Conceived and designed the work, prepared the manuscript; OPU-Conceived and designed the work, prepared the manuscript; EVM- Conducted the field
and lab work; IEU- Conducted the field and lab work; IJO- Sourced for literature and statistically analyzed and interpreted the data; SCE- Conducted the lab
work and proof read the manuscript.

Work attributed to:
Department of Zoology and Environmental Biology, University of Nigeria, Nsukka.

Orcid ID:

Dr. Ikechukwu Eugene Onah-' https://orcid.org/0000-0002-2101-7894
Ezinne Veronica Moses-  https://orcid.org/0000-0003-0359-4417

Esther Ifeyinwa Ugwoke- https://orcid.org/0000-0002-5251-7840

Sabina Chioma Eze- " https://orcid.org/0000-0002-4308-1408

Jude Ifeanyichukwu Okwor-"" https://orcid.org/0000-0001-8361-059X

Prof. Patience Obiageli Ubachukwu-' https://orcid.org/0000-0003-0902-4052

Source of Support: None, Conflict of Interest: None.

42 Asian Journal of Medical Sciences | Sep-Oct 2019 | Vol 10 | Issue 5



