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The identification and categorization of blood

groups play a crucial role in transfusion medicine

. as it allows for safe and compatible transfusions.
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Accepted: 14-02-2024 and Rhesus blood grouping systems have special
Published: 17-02-2024 clinical  significance.  Understanding  the
distribution and frequency of ABO and Rhesus

blood groups within a specific community is

essential for healthcare planning, especially when

. . it comes to blood supply management and organ
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Group, Organ Transplantation, Blood Bank, Donors. shown a relationship between ABO blood groups
and the onset and spread of diseases. Therefore,
this study was conducted to detect the distribution
and frequency of ABO and Rhesus blood groups in
AzZawya City, Libya. In this retrospective study,
data from the blood bank at Zawia Medical Center
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all study subjects (45%), as well as, among males
(48.2%), and females (42.2%). Blood group A is
the second most common at 34.6% among total,
33% among males, and 36% among females. For
Rhesus antigens 89.4% of study subjects were
Rhesus positive, 87.3% for males and 80% for
females. In addition, the results show a statistically
significant association between gender and blood
group distribution p<0.001. Knowing the most
common blood types helps maintain adequate
blood bank supplies.
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INTRODUCTION

Karl Landsteiner from the University of Vienna published a study in 1900, the study has found that blood plasma
contains antibodies that are specific to certain antigens, and red blood cells have antigens on their surfaces [1]. Then,
this became the foundation of contemporary transfusion and blood-grouping medicine. Blood grouping is based on red
blood cell antigens, which are proteins and carbohydrates bound to lipids or proteins. ABO is the most researched blood
group in the human population out of more than 100 blood group systems with over 500 antigens [2]. These antigens
perform a variety of tasks, including ensuring the structural stability of membranes and moving molecules through them.
Human tissues and the majority of epithelial and endothelial cells express ABO antigens strongly [3].
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The ABO and Rh blood groups are inherited traits, determined by specific genes. The ABO gene, located on
chromosome 9, encodes the enzymes responsible for the production of A and B antigens. The presence or absence of
these antigens determines the blood type. Similarly, the Rh gene, located on chromosome 1, determines the presence or
absence of the Rh antigen [4]. Understanding the genetics behind blood groups provides valuable insights into the
inheritance patterns and the potential risks associated with certain blood types [5].

Many studies have investigated the prevalence of ABO and Rh blood groups in different populations and ethnicities.
These studies are performed for several reasons: their importance in blood transfusion and organ transplantation, their
application in genetic research, forensic pathology and anthropology, and the study of human ancestry relationships [6].
In addition, several studies have suggested an association between ABO blood groups and the development of
cardiovascular disease, cancer, and other conditions [5]. Thus, understanding population blood group distribution helps
public health officials predict and prevent the prevalence of such diseases among specific communities. For example,
people with blood group A are at high risk of developing gastric cancer [7]. Furthermore, knowledge of ABO and Rh
blood groups is useful in population genetic studies, researching population migration patterns, as well as resolving
certain medicolegal issues, particularly disputed parentage cases [8].

Moreover, during pregnancy, the mother's blood type can have implications for the health of both the mother and the
baby. Incompatibility between the mother's blood type and that of the fetus can lead to complications, such as hemolytic
disease of the newborn. This condition occurs when the mother's antibodies attack the red blood cells of the fetus,
potentially causing anemia, jaundice, and even neurological damage [9]. Understanding the ABO and Rh blood groups
of both the mother and the fetus allows healthcare providers to anticipate and manage potential complications. In
addition, blood group prevalence studies are important for managing community blood and blood product resources
[10]. Besides community health, blood group frequency knowledge is also crucial for managing blood bank inventory
and transfusion services. Nowadays there is an increase of demand for various blood groups and blood products all over
the world [11], as well as, in Az Zawya city because of the increase in the caesarian section and its complications such
as postpartum hemorrhage. The prevalence of road traffic injuries and elective procedures is also on the rise. Thus, to
maintain a sufficient supply of the most medically beneficial blood types, blood banks need current information about
the distribution and frequency of various blood groups. Therefore, this study aims to ascertain the demographic profile
of blood donors and the distribution of ABO and Rhesus blood groups in AzZawya City.

METHODS

This retrospective cross-sectional study was conducted in one of the largest governmental hospitals in Libya, Zawia
Medical Centre, at AzZawya City. Permission was obtained from the blood bank at the Zawia Medical Center through
the hospital administration to view the records of ABO and Rhesus blood typing results for donors and admitted patients
at the hospital and use them as data for this study. Data of ABO and Rh blood typing results for donors and admitted
patients during the period from the beginning of January 2018 to the end of December 2021 were collected and included
in this study. Data was then analyzed using SPSS.

RESULTS
Blood groups of 5187 donors and admitted patients from all age groups were included in this study. There were more
females (52.2%, n = 2708) as compared with males (47.8%, n = 2479).

Distribution of different blood group phenotypes and Rh factor for all donors and admitted patients

As shown in Table (1), the most common blood type among the study subjects was blood group O (45%, n = 2335),
followed by blood group A (34.6%b, n = 1797), blood group B (15.8%, n = 823) and blood group AB (4.4%, n = 232).
Table (2) shows, that 89.4% (n = 4640) of study subjects were Rhesus positive while 10.6% (n = 547) were Rh negative.

Table 1. Distribution of ABO blood group among study subjects

Blood group Frequency Percentage
A 1797 34.6 %
B 823 15.8 %
AB 232 44 %
) 2335 45 %
Total 5187 100 %
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Table 2. Distribution of Rh blood group among study subjects

RH factor Frequency Percentage
Positive 4640 89.4 %
Negative 547 10.6 %

Total 5187 100 %

The prevalence of Rh-negative antigens were 4 % (n = 223), 1.6 % (n = 88), 0.7 % (n = 37), and 3.8 % (n = 199) for
blood groups A, B, AB, and O respectively, as shown in Table (3).

Table 3. Distribution of ABO and Rh blood groups among study subjects

Blood group Frequency Percentage

A+ 1574 29 %

A- 223 4%

B+ 735 14 %

B- 88 1.6 %
AB+ 195 3.7%
AB- 37 0.7 %
O+ 2136 41 %

O- 199 3.8%
Total 5187 100 %

Gender distribution of ABO blood group among the study subjects

Table (4) shows the gender distribution of ABO blood group among study subjects. Blood group O is the most common
overall, making up 45% of the total. Blood group A is the second most common at 34.6%. Among males, blood group
O is also the most prevalent at 48.2%, followed by A at 33%. Among females, blood group O is slightly more common
than blood group A (42.2% vs 36%). A higher percentage of females have blood group B compared to males (17.6% vs
14%). The chi-square value is 23.966 which is significant at p<0.001. This indicates there is a statistically significant

association between gender and blood group distribution. In other words, the distribution of blood groups is not the
same between males and females.

Table 4. Gender distribution of ABO blood group among the study subjects.

Blood Group hi
Gender A B AB o) Total S(;:U;I:e P-value
N % N % N % N %
Males 818 33 % 350 14 % 120 | 48% | 1191 | 48.2% | 2479 23966 <0.001
Females 979 36 % 473 17.6% 112 | 4.2% 1144 | 42.2% 2708
Total 1797 | 34.6% | 823 | 15.8% | 232 | 4.4% | 2335 45 % 5187

Gender distribution of RH antigen among the study subjects
The result in Table (5) shows the gender distribution of the RH antigen among the study subjects. The frequency of Rh+
in males was 87.3%, whereas in females was 80% and Rh- was 12.7% in males and 20% in females. It also appears

that there is a significant difference in the distribution of the RH antigen between males and females, as indicated by the
chi-square test with a p-value of less than 0.001.

Table 5. Gender distribution of RH antigen among the study subjects

Rh type Chi-
Gender Rh+ Rh- Total square P-value
N % N % q
Male 2165 87.3% 314 12.7% 2479
Female 2475 80% 233 20% 2708 221D <ot
Total 4640 89.4 % 547 10.6 % 5187
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DISCUSSION

This study provides valuable insights into the distribution of blood groups and Rh factors among donors and admitted
patients at Zawia Medical Center in AzZawya City, where there is a lack of data on this subject. The study has found
that blood group O is the most common, followed by A, B, and AB, this distribution is similar to other populations, but
slight variations may exist depending on ethnicity and geographic location. The findings are consistent with earlier local
research in eastern [12] and western Libya [13]. Similar findings have been observed in Arabic countries such as Saudi
Arabia, Mauritania, and Sudan [14, 15, 16]. As well as, data from the US [17], China [18], Nigeria [19], Kenya [20],
and Tanzania [21] indicate that O is the most frequent blood type while AB is the least prevalent in most global
populations.

The results show that the majority of subjects are Rh-positive (89.4%), with Rh-negative individuals representing 10.6%.
This finding is consistent with reports from other local regions, Al Bayda city [12], where 16% of the population has
Rh— blood group, and 8% in the Fezzan area [22]. Globally, Tanzania (3.2%), the United States (14.6%), and China
(1.0%) have recorded similar figures [21, 17, 18].

On the other hand, our results show that gender has a significant effect on the frequency of ABO blood groups and Rh
factor. The study reveals statistically significant differences in ABO blood group and Rh factor distribution between
males and females. Females have a slightly higher prevalence of blood group B and Rh negative compared to males.
This observed difference could be due to underlying genetic or biological factors.

Although transfusion therapy has saved millions of lives around the world, patients face hazards when there is a shortage
of blood in situations like pregnancy, trauma, and several other disorders [11]. Blood group prevalence studies are
important for managing community blood and blood product resources, and assessing the risk of various blood group-
related disorders such as venous thromboembolism syndrome, blood coagulation, and coronary artery disease [5]. This
study offers valuable data on blood group and Rh factor distribution in the studied population. The observed differences
between genders highlight the importance of considering patient demographics when ensuring safe and effective blood
transfusion.

CONCLUSION

ABO and Rh blood group distribution in the study subjects shows dominance of blood group O and Rh-positive antigen,
which aligns with global trends. Understanding an individual's blood type allows healthcare professionals to provide
safe and effective care, whether it be through blood transfusions, organ transplantation, or managing pregnancy
complications. Moreover, blood grouping offers insights into population demographics and disease susceptibility,
contributing to the advancement of medical knowledge and personalized medicine. As we continue to unravel the
mysteries of blood grouping, its significance in public health and demographic profiles becomes increasingly apparent,
guiding us toward enhanced healthcare practices and improved patient outcomes. Hence, another screening study to
detect the prevalence of ABO and Rhesus blood types in different geographical locations of AzZawya City is
recommended to identify vulnerable populations to managing blood bank inventory and transfusion services

Conflicts of Interest
There are no financial, personal, or professional conflicts of interest to declare.

REFERENCES

1. Crottet S. Clinical significance of antibodies to antigens in the Scianna, Dombrock, Colton, Landsteiner-Weiner,
Chido/Rodgers, H, Kx, Cromer, Gerbich, Knops, Indian, and Ok blood group systems. Immunohematology. 2018;34(3):103-
108.

2. Lim Y. Evaluation of DiaCell ABO Red Blood Cell Reagents as a Reverse Typing for ABO Blood Group. The Korean Journal
of Blood Transfusion. 2017;28(1):58-66.

3. Hara A, Imamura A, Ando H, Ishida H, Kiso M. A New Chemical Approach to Human ABO Histo-Blood Group Type 2
Antigens. Molecules. 2013;19(1):414-437.

4. Milland J, Sandrin MS. ABO blood group and related antigens, natural antibodies and transplantation. Tissue Antigens.
2006;68(6):459-466.

5. S.R. DrA. Association between Oral Potentially Malignant Disorders and ABO Blood Groups. International Journal of
Psychosocial Rehabilitation. 2020;24(5):1894-1901.

6. Zaid R, Mustafa I. The distribution of the ABO and RH blood groups among different populations in the MENA region: A
review. Highlights in BioScience. Published online September 10, 2020.

7. Alzerwi N, Idrees B. Blood group phenotypes associated with risk of gastric cancer: a case-control study. Majmaah Journal of
Health Sciences. 2020;8(3):115.

Alshwesh et al. Alg J Med App Sci. 2024;7(1):142-146 145


https://journal.utripoli.edu.ly/index.php/Alqalam/index

AlQalam

Alq J Med App Sci l
.\ SR

https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

8. Mohammed A. Blood Groups ABO and Rh System Among Paternity and Kinship Cases of Iraqi Medical Legal Directorate. J
Edu & Psych Res. 2022;4(3).

9. Krivosheina E, Mikhailova T. Clinical case of hemolytic disease of the newborn with incompatibility of the blood of the mother
and fetus in the “minor” erythrocyte antigen. Russian J Ped Hemat Onco. 2019;6(3):77-82.

10. Debele GJ, Fita FU, Tibebu M. Prevalence of ABO and Rh Blood Group Among Volunteer Blood Donors at the Blood and
Tissue Bank Service in Addis Ababa, Ethiopia. Journal of Blood Medicine. 2023;14:19-24.

11. Garraud O, Follea G, Pirenne F. Still celebrate the World Blood Donor Day and shed light on blood donation needs and blood
demand. Transfusion Clinique et Biologique. 2019;26(4):197.

12. Saad K. Distribution of ABO blood groups and rhesus factor (RH) in Albiyda/Libya. QuestJ Med Dent Sci Res 2016;(3):28-31.

13. Ameigaal S, Ageel A. A cross sectional preliminary study on the prevalence of ABO and rhesus blood groups in Bani Waleed
City, Libya. Libyan Inter Med Uni J. 2019;04(02):56-61.

14. Sarhan MA, Saleh KA, Bin-Dajem SM. Distribution of ABO blood groups and rhesus factor in Southwest Saudi Arabia. Saudi
Med J. 2009;30:116-9.

15.Hamed CT, Bollahi MA, Abdelhamid I, Med Mahmoud MA, Ba B, Ghaber S, Habti N, et al. Frequencies and ethnic
distribution of ABO and Rh(D) blood groups in Mauritania: results of first nationwide study. Int J Immunogenet. 2012
Apr;39(2):151-4.

16. Abbas A. Frequency of ABO and Rh D blood groups among Sudanese blood donors. Int J Med Res Prof 2017;3;45-51.

17. Garratty G, Glynn SA, McEntire R. ABO and Rh(D) phenotype frequencies of different racial/ ethnic groups in the United
States. Transfusion. 2004;44(5):703-706.

18.Guo N, Wang J, Ness P, Yao F, Dong X, Bi X, et al. Demographics of apheresis platelet donors in five blood centers in China.
Transfusion. 2012 Mar;52(3):560-6.

19. Akanmu AS, Oyedeji OA, Adeyemo TA, Ogbenna AA. Estimating the Risk of ABO Hemolytic Disease of the Newborn in
Lagos. Journal of Blood Transfusion. 2015;2015:1-5.

20. Lyko J, Gaertner H, Kaviti JN, Kariithi MW, Akoto B. Blood-group systems ABO and RH in the Kenyan population. Folia
Med Cracov. 1992;33(1-4):85-92.

21. Jahanpour O, Pyuza JJ, Ntiyakunze EO, Mremi A, Shao ER. ABO and Rhesus blood group distribution and frequency among
blood donors at Kilimanjaro Christian Medical Center, Moshi, Tanzania. BMC Research Notes. 2017;10(1):738.

22. Salih K, Abdrhman OM, Irhuma AA, Elgadi B, Abd EI Latef MH Anthropological studies among Libyans of Fazzan Province:
ABO and Rh Systems. Sebha Uni J Med Sci. 2005;4:64-69.

cobal) A3 9130 38 4a B el g (e sial) G Rhiesusy ABO adll dluad fi) g
L ‘:QJUS‘ :\..\.A,JA

gl pal) 20 pee Jlalil ol gy gl iy gl el
Ll A o) 3 A oAy gl 3l Aaala cadal) IS eliac W) Cailda g ?uél
L sl 5l Aae ¢y o) ) Aadlas calall LIS A Y ple a2
Lo ¢ gl 1) A ol 3l Aaalas cadall A cadinall 55 Y] ol and®

saliiua)

Adliaal) aall Jilad Aokl (s (a5, (381 sia s el JE prany 43 aall J8 cala i Lals 17 50 pall Jiliad Caial s aa Gaaly
Ona gaine Gann RN 5 ABO pall Jilad il 35 gy 55 ped 3, sl 4 gy o Laaalh RN 5 ABO pll Jiliad dalaif i
celld ) ALYl el Vg 5 aall calalae) 3 lab je¥) Galaiy Ledie dals daall dle ) Taphadill G 5 g yia )
Slsis st il A all oda oy el @l al Y1 Ll g seda g ABO all Jiliad ¢y 483e Wiyl sl all & je
L) 30 38 e b aall eliy (e i) man & cpalai W) Al pall oda & Ll sl 3 e 8 Rh 5 ABO adll Jilad
Cyedal | Gaaiall (i yall g e yiiall (0 5187 o Rh 5 ABO ol Jad a5 55 paail il i SO (gae e bl
27). 42) S 5.27) 48) »sSA G Gl 5 ((745) Al pall (g (oS HLiall mea (g 8Ll o8 O pall Adpad () dail)
Audlly, S5 Ga 736 5«58 (e 733 oS Hliiall Mea) (50,67 34 Ay Lo s S 55N ST 6 oo A pall ALy iad
el elld ) Aalayl, LU 780 5 o sSAI8T.37 ¢ R Ui g Al jall 8 (1S jliiall (30,47, 89 (IS ¢ RN aioua]
e Lliall 12 05 ol o) gl iSTA8 jre aclsi | p <0.001. a2 Jiload o 535 uindl (g g Wilan Uals ) bl
Al elial A8l o))

Anilal) clgad) aall @iy celiac V1 del ) 5 ¢ san ) aal) diad (ABO adll dliad caall Ji cala AdJal) cilalsl)

Alshwesh et al. Alg J Med App Sci. 2024;7(1):142-146 146


https://journal.utripoli.edu.ly/index.php/Alqalam/index

