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ASSOCIATION BETWEEN ABO BLOOD GROUPS AND LIPID PROFILE OF APPARENTLY HEALTHY INDIVIDUALS IN ENUGU METROPOLIS
 


ABSTRACT
Aim: This study aimed to determine the percentage distribution of ABO blood groups and investigate the association between these blood groups and serum lipid profiles among apparently healthy individuals in the Enugu metropolis
Study design: Cross-sectional study
Study area: Enugu Metropolis, Nigeria.
Methodology: A total of 104 apparently healthy subjects (55 males, 49 females) aged 18 years and above were recruited via simple random sampling. Structured questionnaires were used to collect biodata, and fasting blood samples were analyzed for ABO blood group antigens and lipid profile parameters, including total cholesterol (TC), high-density lipoprotein cholesterol (HDLC), low-density lipoprotein cholesterol (LDLC), very-low-density lipoprotein cholesterol (VLDLC), and triglycerides (TG). Data were analyzed using student’s t-test and one-way analysis of variance (ANOVA), with significance set at p <0.05.
Results: The blood group distribution was 56.7% for Group O, 25.0% for Group A, 15.4% for Group B, and 2.9% for Group AB. No statistically significant differences were observed in the mean values of TC (p=.63), HDLC (p=.44), LDLC (p=.77), VLDLC (p=.93), and TG (p=.99) when comparing blood groups, A, AB, and O. Similarly, no significant differences existed between male and female subjects across most parameters (p>0.05); however, statistically significant differences in LDLC and HDLC were uniquely identified within individuals belonging to blood group B.
Conclusion: The findings suggest that ABO blood group antigens do not exert a marked effect on serum lipid profiles among apparently healthy individuals in the Enugu metropolis. Consequently, the inherited ABO phenotype may not be a primary independent risk factor for dyslipidemia-related cardiovascular diseases in this population, though gender-specific variations exist within Group B.
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INTRODUCTION
Human blood group antigens are complex glycoproteins and glycolipids expressed not only on the surface of red blood cells but across a diverse range of human tissues, including the epithelium, sensory neurons, platelets, and vascular endothelium (Ewald & Sumner, 2018). These human ABO blood type antigens exhibit alternative phenotypes and genetically derived glycoconjugate structures that play an active role in cellular physiology and pathology (Abegaz, 2021). At the molecular level, the ABO locus encodes specific glycosyltransferase activities; the A and B alleles convert the precursor H antigen into either A or B determinants by adding an extra saccharide unit—specifically N-acetylgalactosamine for Group A and galactose for Group B—whereas Group O individuals lack these transferase enzymes and express the basic, unchanged H antigen (de Mattos, 2016).
The ABO and Rh blood group systems remain the most clinically significant classifications in transfusion medicine (Ristovska et al., 2022). The ABO blood group system was first described by Karl Landsteiner in 1900, a landmark discovery that laid the foundation for modern blood banking and transfusion practices (Noor and Asmaa, 2024). This system is defined by the inherited presence or absence of specific antigenic determinants on erythrocytes, along with their corresponding plasma agglutinins. Individuals with blood group A express A antigens and possess anti-B antibodies; those with blood group B express B antigens and possess anti-A antibodies; individuals with blood group AB express both antigens but lack corresponding antibodies; whereas blood group O lacks both antigens but contains both anti-A and anti-B antibodies (Branch, 2015).
Beyond their established immunohaematological functions, ABO blood groups have been increasingly associated with the pathogenesis of several systemic conditions, including severe malaria and venous thromboembolism (Abegaz, 2021; Noor and Asmaa, 2024). An emerging area of clinical research concerns the relationship between inherited blood group phenotypes and metabolic biomarkers, particularly lipids. Lipids are a diverse group of hydrophobic molecules that play essential roles as structural components of biological membranes, energy storage molecules, and mediators in cellular signalling pathways (Santos and Preta, 2018). In contemporary clinical practice, the lipid profile—comprising total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), triglycerides (TG), and very low-density lipoprotein cholesterol (VLDL-C)—is routinely employed to assess cardiovascular risk (Nimisha, 2015). Although lipids are indispensable for normal physiological function, their dysregulation significantly contributes to the development of atherosclerosis (Linton et al., 2019). Consequently, lipid profile analysis serves as a fundamental screening tool for the early identification and management of cardiovascular disease risk (Vickers, 2019).
Accumulating evidence suggests that ABO blood types may modulate these cardiovascular risks. In non-O individuals, plasma levels of the factor VIII–von Willebrand factor (vWF) complex are approximately 25% higher than in Group O individuals (Neshat et al., 2024). These elevated factor VIII–vWF levels are a recognized risk factor for coronary heart disease (CHD) (Zhao & Schooling, 2018). Furthermore, reports suggest that ABO blood groups are associated with the risk of ischemic heart diseases and the development of severe atherosclerosis (Neshat et al., 2023). Specifically, studies have indicated that individuals with blood group A may be more predisposed to cardiovascular disease, while Group O may act as a protective anti-atherogenic factor (Shahid, 2019).
Despite these global observations, the susceptibility to various diseases—including cancer, cardiovascular disorders, and infections—often shows variability across different populations (Than et al., 2011). In a regional context such as the Enugu metropolis, understanding the local distribution of blood groups and their association with lipid parameters is vital for identifying cardiovascular risk among apparently healthy individuals. Risk factors for developing cardiovascular diseases are known to be proportional to the levels of TC, LDL-C, and TG, while HDL-C maintains an inverse relationship due to its protective role in reverse cholesterol transport. Therefore, this study aims to determine the association between ABO blood groups and lipid profiles in the Enugu metropolis. By evaluating the level of dyslipidemia among different ABO phenotypes, this research seeks to clarify whether inherited blood antigens exert a marked effect on serum lipids to enhance primary prevention strategies within this Nigerian population.

MATERIALS AND METHODS

Study Area: This study was carried out in Enugu metropolis located in the southeast of the country with population size of 3,267,837. Enugu state spreads its border to the state of Kogi and Benue to the north, Ebonyi to the east, Abia and Imo to the south and Anambra to the west, covering an area of around 7,161km2 (Chukwudi, 2017). The inhabitants are mainly civil servant, students and business people.

Sample size:	 A standard statistical formula (Araoye, 2004) was used to determine the sample size as follows: -
		N	=	Za2P(1-p)
				     d2
Where:
	N	=	Sample size	
	Za	=	Significant level which is set at 95% confidence interval 
			(1.96)
	P	=	Proportion of target population estimated
	d	=	Margin of error tolerated (5% i.e. 0.05)
Therefore, using 0.05 proportion derived from study and 0.05 as absolute 
error, the sample size will be calculated as follows: -
	N	=	(1.98)2 x 0.05)/(0.05)2
	N	=	3.8416 x 0.05)/0.0025
	N	=	3.8416 x 0.05 x 380
	N	=	72.99 + 10%.  Attrition 
	N	=	72.99 + 7.299
	N	=	80.289
The study population therefore targeted a minimum of 80 subjects.

Subjects: The study was conducted on a total of 104 apparently healthy participants. The study population comprised 59 individuals with blood group O, 26 with blood group A, 16 with blood group B, and 3 with blood group AB, all residing within the Enugu metropolis and aged 18 years and above. Informed consent was obtained from each participant prior to inclusion in the study. Structured questionnaires were administered to collect relevant demographic and clinical information, and were duly completed by the participants with guidance from the researcher.


Inclusion criteria include: Individual must belong to any of the human ABO blood group (A, B, AB, & O), be apparently healthy, must have the age of 18 years and above.

Exclusion criteria include: A smoker, diabetic individual, an alcoholic, pregnancy, subject with age less than 18 years.

[bookmark: _GoBack]Sampling Technique: Fasting blood samples were collected from participants following an overnight fast of 8–12 hours by a qualified phlebotomist, using sterile needles and disposable syringes. For each participant, two specimen containers were utilised: an anticoagulant tube containing K₂EDTA for blood grouping analysis, and a plain tube for lipid profile assessment.
Approximately 5 ml of venous blood was obtained via clean venepuncture from the antecubital fossa and dispensed into appropriately labelled containers, ensuring minimal pressure was applied to both the arm and the syringe plunger during collection. Samples collected in K₂EDTA tubes were analysed immediately for blood group determination using commercially prepared antisera (anti-A, anti-B, anti-AB, and anti-D).
Blood samples collected in plain tubes were centrifuged at 4000 rpm for 10 minutes to obtain serum. The separated serum was transferred into clean, dry containers and stored under frozen conditions until further analysis. Lipid profile parameters, including triglycerides (TG), total cholesterol (TC), high-density lipoprotein (HDL), and low-density lipoprotein (LDL), were subsequently determined at room temperature.

Laboratory Analysis: Determination of serum total cholesterol, triglyceride, HDL, LDL, and VLDL was done by enzymatic method. Test kits used were ACcare kit for each.
Procedure
1. Three test tubes were labeled as follows: Test, standard and blank. 
2. 10µl of serum was added to the tube labeled Tube,
3. 10µl of reagent standard was added to the tube labeled standard, while 
4. 10µl of distilled water was added to the tube labeled blank. 
5. Then 0.05ml of the colored reagent was added to the three tubes. 
6. The tubes were swirled gently to mix and the contents were incubated at 37◦c for ten minutes. 
7. The absorbance was read at 500nm against the blank.
Concentration of test= Absorbance of test	× Concentration of standard
Absorbance of standard

Statistical Analysis: Data obtained from this study was analyzed using the Statistical Package for Social Science (SPSS) version 25 of window IBM Inc. Chicago, IL, USA. Data was presented as mean and standard deviations.  Students t-test was used to calculated difference between means. One-way analysis of variance (ANOVA) was used to estimate difference between group means

RESULTS
In seen in table 1, a total number of 104 subjects (55 male and 49 female) participated in the study. The general characteristics of subjects showed that 53% and 47% of the respondent were male and female respectively with different blood group. In the table 1, it can be observed that there was no statistically significant difference (P – value > 0.05) in Age, TC, HDLC, LDLC, VDLC, TG in the table when the male subjects where compared with the female Subjects.


Table 1 Assessing the mean levels of Age, TC, HDLC, LDLC, VDLC, and TG across the male and female participants

	Variables
	Male (n=55) Mean ± SD
	Female (n-49)
Mean ± SD
	Total (n=104)
Mean ± SD
	p-value

	Age (years)
	54.16 ± 11.72
	49.14 ± 15.57
	51.80 ± 13.83
	0.064

	TC (mmol/l)
	5.36 ± 1.00
	5.32 ± 0.95
	5.34 ± 0.10
	0.877

	HDLC (mmol/l)
	1.26 ± 0.21
	1.31 ± 0.16
	1.29 ± 0.19
	0.148

	LDLC (mmol/l)
	3.16 ± 0.85
	3.15 ± 0.87
	3.15 ± 0.85
	0.881

	VDLC (mmol/l)
	1.05 ± 0.58
	0.91 ± 0.42
	0.98 ± 0.51
	0.144

	TG (mmol/l)
	1.98 ± 0.63
	1.81 ± 0.45
	1.90 ± 0.56
	0.109


p-value is significant at alpha value of 0.05*; TC: Total cholesterol; HDLC: High-density lipoprotein cholesterol; LDLC: Low-density lipoprotein cholesterol; VDLC: Very-low density lipoprotein cholesterol; TG: Triglyceride.

In the table 2, it can be observed that there was no statistically significant difference(P-value>0.05) in Age, TC, HDLC, LDLC, VDLC, TG of all the blood groups.

Table 2 Assessing the mean levels of TC, HDLC, LDLC, VDLC, TG across the different blood groups (A, B, AB, O)

	Variables
	A (n= 26)
	B (n= 16)
	AB (n= 3)
	O (n= 59)
	Total (n= 104)
	p-value

	TC (mmol/l)
	5.52 ± 0.93
	5.14 ± 1.22
	5.53 ± 0.71
	5.31 ± 0.93
	5.34 ± 0.97
	0.633

	HDLC (mmol/l)
	1.33 ± 0.18
	1.24 ± 0.21
	1.37 ± 0.15
	1.27 ± 0.20
	1.28 ± 0.20
	0.441

	LDLC (mmol/l)
	3.30 ± 0.78
	3.02 ± 0.96
	3.27 ± 0.50
	3.12 ± 0.90
	18.00 ± 0.85
	0.775

	VDLC (mmol/l)
	0.94 ± 0.50
	0.97 ± 0.40
	0.90 ± 0.10
	1.01 ± 0.60
	0.98 ± 0.51
	0.938

	TG (mmol/l)
	1.89 ± 0.44
	1.88 ± 0.59
	1.99 ± 0.30
	1.90 ± 0.61
	1.90 ± 0.56
	0.990


p-value is significant at alpha value of 0.05*; TC: Total cholesterol; HDLC: High-density lipoprotein cholesterol; LDLC: Low-density lipoprotein cholesterol; VDLC: Very-low density lipoprotein cholesterol; TG: Triglyceride.

In the table 3, it can be observed that there was statistically significant difference (P-value<0.05) in HDLC and LDLC, and no statistical difference in the other parameters in the table when the male subjects where compared with the female Subject.

Table 3 Shows Mean ± SD of TC, HDLC, LDLC, VDLC, TG of the blood group B

	Variable
	Male (n=6) Mean ± SD
	Female (n=10)
	Total (n=16) Mean ± SD
	p-value

	TC (mmol/l)
	4.45 ± 0.88
	5.55 ± 1.24
	5.14 ± 1.22
	0.079

	HDLC (mmol/l)
	1.08 ± 0.17
	1.34 ± 0.16
	1.24 ± 0.21
	0.010*

	LDLC (mmol/l)
	2.40 ± 0.47
	3.3 ± 1.00
	3.02 ± 0.96
	0.041*

	VDLC (mmol/l)
	1.09 ± 0.31
	0.90 ± 0.37
	0.97 ± 0.35
	0.330

	TG (mmol/l)
	2.10 ± 0.71
	1.74 ± 0.51
	1.88 ± 0.59
	0.252


p-value is significant at alpha value of 0.05*; TC: Total cholesterol; HDLC: High-density lipoprotein cholesterol; LDLC: Low-density lipoprotein cholesterol; VDLC: Very-low density lipoprotein cholesterol; TG: Triglyceride.



DISCUSSION
This study investigated the association between ABO blood groups and lipid profiles among 104 apparently healthy individuals in the Enugu metropolis. The findings provide insights into the genetic distribution of blood groups in this region and their potential relationship with cardiovascular risk factors.
Distribution of ABO Blood Groups
The percentage distribution of ABO blood groups in the studied population was 56.7% for Group O, 25.0% for Group A, 15.4% for Group B, and 2.9% for Group AB. This distribution pattern identifies Group O as the most prevalent and Group AB as the least frequent within the Enugu metropolis. This aligns with Somto et al. (2024), whose data from Nigerian populations frequently show Group O dominance. Furthermore, this distribution is consistent with findings by Airhomwanbor et al. (2018), who reported a similar hierarchy in Ekpoma, Nigeria. The high prevalence of Group O in this study reflects a common genetic trend observed across many West African populations.
ABO Blood Groups and Lipid Profile Levels
Regarding the first objective, the study found no statistically significant difference (P > 0.05) in the mean values of total cholesterol (TC), high-density lipoprotein cholesterol (HDLC), low-density lipoprotein cholesterol (LDLC), very low-density lipoprotein cholesterol (VLDLC), and triglycerides (TG) across the different ABO blood groups. This is in line with Vala and Dubal (2019), who also reported no significant association between blood group types and lipid profile parameters in their study of healthy individuals. Additionally, this aligns with the findings of Nnodim and Francis (2022), whose research in Elele, Rivers State, suggested that blood type does not have a marked effect on the serum lipid profile of healthy persons.
However, contrary to the findings of Iheanacho et al. (2018), who suggested that individuals with blood group A might be more genetically predisposed to cardiovascular diseases (CVD) than those with group O, this study found that lipid levels remained statistically comparable across all groups in the Enugu population. While some literature, such as that by Girgla et al. (2011), has suggested that blood group AB subjects might present with higher lipid variables, the small sample size for Group AB (n=3) in this study may have masked such trends.
Gender-Based Comparison of Lipid Profiles
The comparison of lipid profile levels between male and female participants generally showed no statistically significant differences (P > 0.05) across most categories. However, a specific finding of interest was the significant difference observed in the LDLC and HDLC levels within blood group B.
This aligns with Airhomwanbor et al. (2018), who also noted significant gender differences in HDL levels, specifically within blood groups A and AB in their study. The observed variations in Group B may be attributed to hormonal influences. Jude in Esther et al. (2023) notes that circulating estrogen in females often exerts a favorable effect on lipoprotein metabolism by increasing VLDL-C synthesis, which can subsequently raise HDL-C and lower LDL-C levels. This physiological mechanism likely explains why certain blood groups might show gender-specific lipid variations even when the overall population does not.
Clinical Implications
The findings of this study have important implications for clinical practice in the Enugu metropolis. Since the ABO phenotype did not show a strong association with abnormal lipid levels in healthy subjects, routine lipid profile assessments remain the most reliable method for predicting cardiovascular risk, regardless of a patient's blood group. The study reinforces that environmental factors, diet, and family history likely play more critical roles in the development of dyslipidemia than ABO antigens alone. Clinical practitioners should continue to prioritize lifestyle modifications and regular screening for primary prevention of atherosclerosis and coronary heart disease.

CONCLUSION
This study demonstrates that there is no statistically significant association between ABO blood groups and serum lipid profile parameters among apparently healthy individuals in the Enugu metropolis. The percentage distribution of blood groups identifies Group O as the most prevalent (56.7%) and Group AB as the least frequent (2.9%) in the studied population. While overall lipid levels were comparable across all blood types, significant gender-specific variations in LDLC and HDLC were uniquely observed within blood group B. These findings suggest that the inherited ABO antigens do not exert a primary influence on systemic lipid metabolism in this region, reinforcing that lifestyle and environmental factors may play a more dominant role in cardiovascular health. Therefore, routine lipid profile screening remains essential for cardiovascular risk prediction, regardless of an individual's ABO phenotype.
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