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ABSTRACT
Introduction: The ABO and Rh blood groups are the most clinically relevant blood groups in transfusion medicine. Pregnancy could be associated with complications and may require blood transfusion.  Aims: This study aimed to determine the distribution of ABO and Rh D blood groups among pregnant women initiating antenatal care in Rivers State, Nigeria. Method:  This was a retrospective descriptive study of pregnant women attending antenatal clinic at the Rivers State University Teaching Hospital from 1st January 2015 – 31st December 2023. A total of 16,605 pregnant women seen during the study period were included in the study. The results were retrieved from the antenatal booking registers in our facility. The data were computed into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The result was presented in tables and figures. Result: A total of 16605 pregnant women were seen at the antenatal clinic of RSUTH between 2015 and 2023. The mean age was 31.61 years, with age range of 15-58 years. The 26 to 35 years age group comprised 67.2% of the participants while participants aged more than 45 years comprised 0.4%. The majority of participants had an O blood group (n = 9789, 58.95%), followed by the A blood group (n = 3791, 22.83%) while the least was the AB blood group (n = 386, 2.32%). Regarding the Rh system, the prevalence of the Rh D negative type was (n = 774, 4.66%) while the Rh D Positive type was (n = 15,831, 95.3%). When both the ABO and the Rh blood groups are combined, the most prevalent was the blood group O Rh D Positive (n = 15,831, 95.3%) followed by Blood group A Rh positive (n = 3633, 21.9%) while the least was AB Rh negative (n = 10, 0.1 %). Conclusion:  Pregnancy is a physiologic condition that could be associated with complications requiring blood transfusion services. The most prevalent blood group in the ABO system was blood group O followed by group A, B and AB. In the Rh system, Rh D was the most prevalent.Determining the blood group of the pregnant woman is important in eliminating the critical consequences of  ABO and Rh incompatibility. Our finding will be very useful in management of cases of obstetric haemorrhage and cases of feto-maternal incompatibility.
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INTRODUCTION
The International Society of Blood Transfusion (ISBT) recognizes 48 distinct human blood group systems made of over 360 antigens.1 The ABO and the Rh D Blood group systems are the most relevant blood groups in clinical practice.2 The ABO blood group system was discovered in 1900 by Karl Landsteiner while the Rh system was discovered in 1940 by Landsteiner and Alexander Wiener.3 The gene responsible for the inheritance of the ABO blood group system is located on chromosome 9.4 Individuals inherit one allele from each parent, resulting in six genotypes that give rise to the  four main the phenotypes (A, B, AB, O) which defines the blood group.5  In the ABO system, the antigen or antigens on the red cell and the corresponding antibodies in plasma determine the blood group of that individual. The “Landsteiner law” states that for whichever ABO antigens that are lacking on the red blood cell (RBC) surface, the corresponding antibody will be present in the serum.6 Each of these blood groups produces group-specific antibodies in the plasma; for instance, people with the A blood group have type-A antigens on their erythrocytes and antibodies B, similarly individuals with blood group B have the B antigens and antibody A in plasma. Likewise, individuals with the O blood group do not have antigen A or B on their red cells but have antibody A and B in their plasma. blood group AB—has both A and B antigens, but no antibodies. In routine blood banking specific antisera are used to identify the antigens on the red cells and known red cells are used to identify the antibody in the plasma.7
The Rh system is second to the ABO system in clinical practice, classifies blood as positive (+) or negative (-) based on the presence or absence of the highly immunogenic D antigen on red blood cells.8 This system includes over 50 antigens (prominently D, C, c, E, e). The Rh blood group is significant because the Rh antigens are highly immunogenic. unlike the ABO system, there are no naturally occurring antibodies. Rh-negative individuals will develop anti D if exposed to Rh-positive blood cells and can lead to a transfusion related reaction.9 The D antigen contains over 30 epitopes. Variations of the D phenotype arise when these epitopes are only weakly expressed ("weak D phenotype") or when some are missing ("partial D phenotype").10   Individuals with weak D phenotype have a reduced level of expression of Rh D. In most cases, adequate levels of D antigen may be present and because there has been no change in D epitopes, the formation of anti-D is prevented. Therefore, individuals with the weak D phenotype can receive Rh D-positive blood.11 on the other hand, people who have been identified as having the "partial D" phenotype should not receive Rh D-positive blood because if the partial D phenotype encounters the complete D antigen on transfused RBCs, they may form anti-D and suffer from a transfusion reaction12  
Pregnancy is a physiologic process but sometimes could be associated with complications requiring blood transfusion. This includes severe anaemia in pregnancy, antepartum haemorrhage, post-partum haemorrhage, conditions requiring elective or emergency cesarean section such as previous C-section, breech/transverse malpresentation, fetal distress, labor dystocia (failure to progress), placenta previa, umbilical cord prolapse, or major maternal health conditions. Blood transfusion could become catastrophic if incompatible blood is transfused.13 Haemolytic disease of the fetus and newborn (HDFN), is a major cause of perinatal morbidity and mortality. This results from maternal allo-immunization due to ABO or Rh  incompatibility between the mother and the fetus. Although ABO HDFN is the most common, it is less severe compared to Rh HDFN. The ABO HDFN occurs when the mother’s blood group is ‘O’ while the fetal red cell is blood group A or B.14 The prevention  and management of HDFN begins with identification of the blood group phenotype of the pregnant women. Also, testing for sensitization in  mothers with feto-maternal blood group incompatibility. If the mother is blood group O and the partner is blood group A or B, the fetus may be at risk of developing ABO HDFN. If the mother is Rh negative and the partner is Rh positive, the mother could become sensitized or if she has been previously sensitized, the fetus is at of Rh HDFN. 14   Thus, identifying the phenotype at booking for antenatal care is important to plan for the care of the pregnancy. This study was aimed at identifying the prevalence of ABO and Rh blood groups among pregnant women in our locality. This is important for effective management of blood transfusion needs in pregnancy. 






METHODOLOGY
This was a retrospective cross-sectional study of pregnant women attending antenatal clinic at the Rivers State University Teaching Hospital, Rivers State. Rivers State is located in the south-south region of Nigeria. Rivers State University Teaching Hospital (RSUTH) is a State-government owned 600 bed capacity tertiary institution. We reviewed the distribution of ABO blood group and Rh blood group among pregnant women from 1st January 2015 – 31st December 2023 conducted at the Rivers State University Teaching Hospital. A total of 16,605 pregnant women seen during the study period were included in the study. Pregnant women   with    inconclusive   results   were excluded   from    the    study. Our facility uses the tile method of blood grouping to assign the patient’s ABO and Rh group. This is a rapid, manual serological technique used to determine an individual's ABO and Rh blood group. We mixed each pregnant woman’s red blood cells with specific antisera on a white tile and observed for agglutination (clumping). The data were entered into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The result was presented in tables and figures.


RESULT & DISCUSSION
[bookmark: _Hlk224685367]A total of 16605 pregnant women were seen at the antenatal clinic of RSUTH, Port Harcourt, between 2015 and 2023. The mean age was 31.61 years, with age range of 15-58 years. The age group of 26 to 35 years comprised 67.2% of the participants while participants aged more than 45 years comprised 0.4%.The majority of participants had an O blood group (n = 9789, 58.95%), followed by the A blood group (n = 3791, 22.83%) while the least in the ABO system was the AB blood group (n = 386, 2.32%) .Regarding the Rh system, the prevalence of the Rh− type was (n = 774, 4.66%) while the Rh Positive type was (n = 15,831, 95.30%). When both the ABO and the Rh blood groups are combined, the most prevalent was the blood group O Rh Positive (n = 15,831, 95.30%) followed by Blood group A Rh positive (n = 3633, 21.9%) while the least was AB Rh negative (n = 10, 0.1 %)







Table 1. Age category
	Variables
	Frequency
	Percentage (%)

	< 25 years
	1819
	11.00

	26-25 years
	11159
	67.20

	36-45 years
	3565
	21.40

	>45 years
	62
	0.40

	Total
	16605
	100.0

	Mean age (SD)
	31.61
	Range (15-58)









Table 2. ABO Blood group distribution of pregnant women attending antenatal care from 2015-2023
	CATEGORIES
	Frequency (N=16605)
	Percentage (%)

	A
	3791
	22.83

	
	
	

	B
	2639                  
	15.89

	
	
	

	AB
	386
	2.32

	
	
	

	O
	9789
	58.95

	
	
	




Table 3. The Rh Blood group distribution of pregnant women attending antenatal care from 2015-2023
	CATEGORIES
	Frequency (N=16605)
	Percentage (%)

	NEGATIVE
	774
	4.66

	POSITIVE
	15,831
	95.30







Table 4.  Combination of the ABO and the Rh Blood group distribution of pregnant women attending antenatal care from 2015-2023
	Variables
	Frequency (N=16605)
	Percentage (%)

	A NEGATIVE
	158
	1.0

	A POSITIVE
	3633
	21.9

	AB NEGATIVE
	10
	0.1

	AB POSITIVE
	376
	2.3

	B NEGATIVE
	124
	0.7

	B POSITIVE
	2515
	15.1

	O NEGATIVE
	482
	2.9

	O POSITIVE
	9307
	56.0











Identifying the ABO and Rh blood group system is important for safe blood transfusion. The mean age of our participants was 31.61 years, with age range of 15-58 years. Women between the age group of 26 to 35 years comprised majority of our participants. This observation was in parallel with report by Nabhan AF et al.15 This reveals that women in this age group have the highest chance of conceiving a pregnancy. The ABO and Rhesus (Rh) blood group systems are determined by the presence or absence of antigens located on the membrane of red blood cells. Our study showed that the O type was the most common blood group (58.95%), followed by the A and B blood types while the AB blood type was the least (2.32%). Also, the Rh+ (D) was the most prevalent blood group (95.30%) compared to only 4.66% of the women being Rh-negative. These results agree with a previous study from our environment16 as well as studies from different geographical regions in Nigeria.17-19 furthermore, our result is in keeping with studies from outside Nigeria20-21   Furthermore, our study revealed that the prevalence of blood group O was 58.95% which was higher than a similar work by Al-Kuran O20 and   Tedbabe MW23   reporting a prevalence of   47.7% and 38.9% respectively. The high prevalence of blood group O all over the world could explain the theory that blood group O is the main ancestral form of blood group and other blood groups in the ABO system can be considered as a mutation from the blood group O.22  
The prevalence of the A type was 22.83%, this is similar to reports by Chandra T23 and Lendabo F24 however reports from Eastern/Central Europe has a higher prevalence. The high prevalence of blood group A in Central/Eastern Europe (45-50% frequency) is largely explained by a combination of evolutionary pressures, ancestral migration patterns, and genetic selection25   The least prevalent ABO blood type is the AB group in our study. However, reports Eltayeb R26 revealed a higher prevalence of 5.2%. The difference in findings could be due to the fact that the later study was conducted among blood donors with smaller sample size. 
The Rh blood group system is one of the most polymorphic and immunogenic systems in clinical practice. The Rh D positive is more prevalent than Rh D negative. The prevalence of Rh D negative blood group among pregnant women in our study was 4.66%. This is in keeping with the prevalence rate of 4.8% reported in a similar study in our environment16   this is also in keeping with other works17-19 Identification of the maternal Rh status at the time of booking for antenatal care is very crucial. This is because Rh feto-maternal incompatibility is associated with perinatal complications. If the Rh incompatibility is detected, the mother’s serum is assessed for the presence of antibodies (anti-D), if present the titre level is measured. The result of which determines the management of the pregnancy.27 For mothers with Rh incompatibility that are not sensitized, standard of care demands that they receive RhoGAM injections, typically at 28 weeks or in the occurrence of any sensitizing event and immediately after birth, to prevent the formation of anti D antibodies28

CONCLUSION
Pregnancy is a physiologic condition that could be associated with complications requiring blood transfusion services. The most prevalent blood group in the ABO system was blood group O followed by group A, B and AB. In the Rh system, Rh D was the most prevalent. Determining the blood group of the pregnant woman is important in eliminating the critical consequences of both ABO and Rh incompatibility. The prevalence of   Knowing the prevalence of the different blood groups in a population is of importance in blood transfusion services in medical practice. Additionally, our finding will be very useful in management of cases of obstetric haemorrhage and cases of feto-maternal incompatibility.
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