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Haemoglobin Electrophoretic Patterns among pregnant Women in Rivers State, Nigeria: A nine year retrospective review


Abstract
Background: Haemoglobinopathies are among the most common genetic disorders worldwide, inherited as autosomal recessive disorders from healthy-carrier parents. Pregnancy in patients with SCD is associated with an increased maternal and fetal morbidity and mortality.The aim of this study was to determine the haemoglobin electrophoretic patterns among pregnant women attending antenatal care at the Rivers State University Teaching Hospital. 
Methods: This was a retrospective cross sectional study of antenatal care patients seen at the Rivers State University Teaching Hospital, Rivers State. Rivers State is located in the south-south region of Nigeria. We reviewed the haemoglobin electrophoretic patterns among pregnant women from 1st January 2015 – 31st December 2023 conducted in our facility. 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. Haemoglobin electrophoretic patterns were performed by the alkaline cellulose acetate electrophoretic machines (Helena). The data were computed into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The results were collected, collated and analyzed using simple percentages
Results: The median 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%. As shown in table 2 below, 13018 (78.4%) had Hb AA, 3485 (21%) had Hb AS, and 51(0.3%) had Hb SS, 40(0.2%) had HbAC while HbSC while HbCC were 10 (0.1) and 1 (0.01) respectively. 


Conclusion: This study revealed the uptake and the importance of a community based haemoglobin screening for pregnant women. There is a high prevalence of abnormal Hb genotypes amongst pregnant women when compared with previous studies in our locality and thus reveals a possible reproductive challenge in the future. We therefor advocate for adequate enlightenment, premarital counselling and education on the pattern of inheritance of this disease among the local populace. Furthermore, pregnancy in sickle cell anaemia should be managed in a tertiary facility with haematologist input
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Introduction
Haemoglobin is a globular, tetrameric protein found in red blood cells, comprising four polypeptide subunits—typically two alpha globin and two beta globin chains in adults held together by quaternary structure. Each subunit contains a heme group with a ferrous iron ion at its center, allowing one hemoglobin molecule to bind up to four oxygen molecules.1  The HBB gene located on chromosome 11 codes the beat globin chains while the HBA genes located on chromosome 16 code for the alpha-globin.2 Haemoglobinopathies are a group of recessively inherited genetic conditions affecting the haemoglobin component of blood.3 The most significant haemoglobinopathies result in either a change in the structure or quality of the haemoglobin or a reduction in the quantity of haemoglobin produced.4 They are typically inherited as autosomal recessive disorders from healthy carrier parents. The most common are the sickle cell disorders and the thalassaemia syndromes.5 Sickle cell disease has a large and growing global public health significance. Over half a million babies were born with sickle cell disease in 2021—with more than three quarters in countries of sub-Saharan Africa—and almost 8 million people were living with sickle cell disease globally.6 Sickle cell anaemia manifest when there is the homozygous inheritance of the sickle haemoglobin gene (HbS).This represents the most severe form of the disease.6 The prevalence of sickle cell anaemia (HbSS) among the Black population in the United States is reported to be 9%  and 30% – 40% generally for Africans.7,8 These hemoglobin variants cause moderate to severe haemolytic anemia leading to high degree of morbidity and mortality. The carrier frequency of HbS ranges between 10% and 40% across equatorial Africa.9
Haemoglobin (Hb) electrophoresis separates different haemoglobin types (HbA, HbF, HbS, HbC) based on their specific electrical charge and structural size when subjected to an electric field on a medium like cellulose acetate or agar. Because different Hb variants have varying surface charges, they migrate at different speeds, forming distinct bands that allow for identification and quantification of normal and abnormal haemoglobins.10 The variation is in the β-globin chain gene, causing a change in the properties of haemoglobin which results in sickling of red blood cells. Another variant is haemoglobin C (HbC), which also occurs as a result of a variation in the β-globin chain gene. This variant presents with mild chronic hemolytic anemia (in homozygous HbCC and in double heterozygous SC). Sickling disorders include the heterozygous state for haemoglobin S or the sickle cell trait (AS), the homozygous state for HbS or sickle cell anemia (SS), and the compound heterozygous state for HbS together with other haemoglobin (C, D, E) or other structural variants. 
Pregnancy in patients with SCD is associated with an increased maternal and fetal morbidity and mortality.11 Maternal complications may include worsening anemia, vaso-oclusive crises, recurrent malaria infection, acute chest syndrome, spontaneous abortion and maternal mortality. The fetal complications may include low birth weight (LBW), intra-uterine growth restriction, intrauterine fetal death and stillbirth. This complications could be worsened if the pregnant women with SCD is not identified and managed in a tertiary institution.11 The aim of this study was to determine the haemoglobin electrophoretic patterns among pregnant women attending antenatal care at the Rivers State University Teaching Hospital. 

Methodology
This was a retrospective cross sectional study of antenatal care patients seen 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 haemoglobin electrophoretic patterns 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. The results were retrieved from the antenatal booking registers. Haemoglobin electrophoretic patterns were performed by the alkaline cellulose acetate electrophoretic machines (Helena). The data were computed into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The results were collected, collated and analyzed using simple percentages





Results & Discussion
A total of 16605 women were seen at the antenatal clinic of RSUTH, Port Harcourt, between 2015 and 2023. The median 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%. As shown in table 2 below, 13018 (78.4%) had Hb AA, 3485 (21%) had Hb AS, and 51(0.3%) had Hb SS, 40(0.2%) had HbAC while HbSC while HbCC were 10 (0.1) and 1 (0.01) respectively. 
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Table 1. Age category
	Variables
	Frequency
	Percentage

	15-25 years
	1819
	11.0

	26-35 years
	11159
	67.2

	36-45 years
	3565
	21.4

	>45 years
	62
	0.4

	Total
	16605
	100.0

	Mean age (SD)
	31.61
	Range (15-58)
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Fig 1. Age distribution of study participants













Table 2. Hb Genotype distribution of antenatal study population
	Variables
	Frequency (N=16605)
	Percentage

	AA
	13018
	78.4

	AC
	40
	0.2

	AS
	3485
	21.0

	CC
	1
	0.01

	SC
	10
	0.1

	SS
	51
	0.3
















This study showed that Hb AA  was the commonest Hb genotype amongst the participants followed by HbAS. HbAS (sickle cell trait) had a prevalence of 21% while HbSS had a prevalence of 0.3%.Several studies reported HbAA as the commonest Hb genotype in any given study population.12, 13, 14, 15 The prevalence of the sickle cell trait in our study almost corresponds to the  United Kingdom (UK) Department of health 1993 data on carrier state of sickle cell Haemoglobinopathies in some ethnic groups also gave a HbAS (Sickle cell carrier) frequency of 1 : 4 or 25% for West Africans.16  Our finding is also consistent with frequency of 20% – 40% observed in previous report in other parts of Africa17,18  however, in a similar work done by our colleagues in the South-south region of region, the prevalence of HbAS was lower compared to our result12  A possible explanation for this differences could be due to an ever growing population, migration from the rural areas to the urban area, increasing health and an improved  health seeking behavior. The sickle Hb alters the red blood cells making it less hospital for malaria parasite and thus offers natural protection against severe malaria infection.19 This is also very important for pregnant women living in malaria endemic zones such as south south Nigeria. 
The HbSS genotype in pregnancy is associated with worse outcome compared to other Hb genotypes. The prevalence rate for HbSS in this study was higher compared to a previous study in our locality. 12   However, our reports were lower than results by Umoh et al 13   and abdulrahaman et al 20 As postulated above, the difference between this present work and a similar work in our locality this could be due to an improved health awareness and thus gives an indication of the reproductive health challenges that could be expected in our locality. Although progress has been made in the management of SCD in high‑income countries over the past decades, in most of the middle‑ and low‑income countries where SCD is a major public health problem, its management has remained inadequate or poorly developed. The advocacy has always been to manage HbSS pregnant women in a tertiary facility were haematologist input can be sought. Also, the partner of the pregnant women with a haemoglobinopathy should be screened if his Hb genotype is unknown, likewise the newborn baby is to undergo a newborn screening for sickle cell disease. It is unfortunate that both practices are not readily carried out in our locality.  Out of pocket payment and poor political will power are major access barriers.
Furthermore, the Hb C trait (HbAC) does not pose a threat to pregnancy, individuals with such genotype can live a normal life. The prevalence of HbAC was 0.2%, this was similar to other reports.13,21  The HbSC is a double heterozygous state( inheritance of HbS and HbC), having a less severe clinical condition than the HbSS.22 the prevalence of HbSC was 0.1% in our study. Western Nigeria tend to have higher prevalence of HbSC compared to southern Nigeria possible because of migration and marriage with neighboring countries on the western border of Nigeria23  Although HbSC disease is clinically more benign, it may present with manifestations as severe as HbSS disease. Complications such as vaso-occlusive painful crises, preterm delivery, intrauterine growth restriction, post‒partum hemorrhage and worsening anemia have been well documented in the literature for both HbSS and HbSC disease. While these complications tend to occur less frequently in HbSC disease they have not been shown to be statistically significant between the two genotypes of SCD. Therefore, Women with HbSC genotype should be monitored carefully during pregnancy.24

Conclusion
This study revealed the uptake and the importance of a community based haemoglobin screening for pregnant women. There is a high prevalence of abnormal Hb genotypes amongst pregnant women when compared with previous studies in our locality and thus reveals a possible reproductive challenge in the future. We therefor advocate for adequate enlightenment, premarital counselling and education on the pattern of inheritance of this disease among the local populace. Furthermore, pregnancy in sickle cell anaemia should be managed in a tertiary facility with haematologist input.
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