


Short Research Article

Evaluating Plasmodium and Hepatitis B Virus Co-infection among Prospective Blood Donors in Rivers State, Nigeria

ABSTRACT
Aim: Blood transfusion is vital in effective healthcare delivery and the elimination of transfusion-transmissible infection is necessary for blood safety; there is paucity of information on the Plasmodium and Hepatitis B co-infection among prospective blood donors in Rivers State, Nigeria. 
The study was conducted to determine the prevalence of Plasmodium and hepatitis B virus (HBV) co-infection among blood donors in Rivers State, Nigeria.
Study Design: A cross-sectional randomized study 
Place and Duration of Study: The study was conducted in University of Port Harcourt Teaching Hospital from July to December 2023.
[bookmark: _GoBack]Methodology: Blood samples were collected from 500 consenting study participants and analysed using standard laboratory procedures (microscopy using Giemsa-stained blood films for Plasmodium, rapid serology assay diagnostic kits for hepatitis B virus and cell grouping antisera test for ABO blood group). All data generated were statistically analysed by SPSS version 23 using Chi-square test, frequency distribution and percentages with a P-value <0.05 considered significant.
Results: The overall prevalence of Plasmodium, HBV and co-infection were 46.6%, 4.0% and 2.4% respectively (P<0.05). Study participants in age group 18 – 27 years had the highest prevalence for Plasmodium (57.0%). HBV (4.6%) and co-infection (3.0%). Males had a higher prevalence for Plasmodium (46.9%) while females had a higher prevalence for HBV (10.0%) and co-infection (5.0%). Students had a higher prevalence for Plasmodium (58.7%), HBV (5.7%) and co-infection (3.4%) while study participants with only primary education had the highest prevalence for Plasmodium (61.3%), HBV (9.7%) and co-infection (6.5%). Individuals with blood group O had the highest prevalence for Plasmodium (52.0%), HBV (4.7%) and co-infection (2.9%).
Conclusion: Results from the study show that blood transfusion is a source of Plasmodium and HBV transmission. All blood from prospective donors should be properly screened by health practitioners for Plasmodium, HBV and other transfusion-transmissible infections which is essential for maintaining quality public health in Nigeria.
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1. INTRODUCTION
Blood transfusion is vital in effective healthcare delivery and the elimination of transfusion-transmissible infection is necessary for blood safety as well as should be conducted before all blood transfusions (Wokem & Amacree, 2018). Blood transfusion is a rapid and effective therapeutic intervention used for individuals with life threatening anaemia or other health conditions associated with the loss of blood. To ensure the safety of blood before transfusion, the World Health Organization (WHO) recommended that blood collected from transfusion should be screened for the presence of hepatitis B virus (HBV), hepatitis C virus (HCV), syphilis, malaria and human immuno-deficiency virus (HIV) (Epstein & Holmberg, 2010). Plasmodium is a protozoan parasite of significant medical importance and is responsible for malaria which is a global public health concern (Badger-Emeka et al., 2013). Transfusion-transmitted malaria (TTM) is an accidental Plasmodium infection caused by the transmission of whole blood or a blood component from a malaria infected donor to a recipient (Okocha et al., 2012). Hepatitis is an inflammation of the liver which is caused by several viruses; hepatitis B and C viruses are the major causes of viral hepatitis mortality, liver cancer and liver cirrhosis globally (WHO, 2017). In the tropics, hepatitis is highly contagious from an infected hum to other uninfected humans and the viral transmission through the same infection route of Plasmodium (sharing sharp objects, blood-to-blood contact and blood transfusion) is significantly high (Scotto & Fazio, 2018). Plasmodium and hepatitis infections are known to co-infect individuals residing in the same region (Kotepui & Kotepui, 2020). In Plasmodium and hepatitis virus co-infection, both pathogens utilizing the liver during their developmental stage which causes liver damage as well as increased morbidity and mortality (Kotepui & Kotepui, 2020). Several studies reported that Plasmodium and hepatitis co-infection significantly increased the density of malaria parasites as well as theses co-infection occurred mainly in individuals aged 20 – 50 years (Dabo et al., 2015; Afolabi et al., 2018; Cruz et al., 2019). There is little information on Plasmodium and hepatitis co-infection among blood donors in Rivers State, Nigeria. This study will aid in highlighting the impact of unscreened blood transfusions especially in emergency situations, reviewing screening procedures in hospitals and creating vital health policies by the Government. Therefore, this study was conducted to determine the prevalence of Plasmodium and hepatitis B virus (HBV) co-infection among blood donors in Rivers State, Nigeria.
2. MATERIALS AND METHODS
2.1 Study Area and Population
A hospital-based cross-sectional study was conducted using 500 consenting prospective blood donors (study participants) in University of Port Harcourt Teaching Hospital, Rivers State, Nigeria from July to December 2023. The study participants were randomly selected without prior knowledge of their health history as well as ethical approval was obtained from the University of Port Harcourt Research Ethics Committee (UPH/CEREMAD/REC/MM76/049) before the commencement of the study.
2.2 Sample Size
The sample size for this study was determined by the formular of Cochran (1963);
n = z2 x p(1-q)/e2
n = Sample Size
z = Statistics for a level of confidence (95% = 1.960)
p = Estimated proportion of expected prevalence based on Abah & Udoidang, (2019) (41.0% = 0.41)
q = 1 -p
e = Desired level of precision (0.05)
n = 1.9602 x 0.41 (1 – 0.41)/0.052 = 371.71
So, the minimum sample size is 371.71 (approximately 372) but a sample size of 500 was chosen for this study.
2.3 Data Collection and Analysis
Socio-demographic data (age, sex, educational status and occupation) was obtained from all consenting study participants. Five millilitres (5ml) of blood was collected from all consenting study participants by certified laboratory personnel via venipuncture and stored in ethylene diamine tetra acetic acid (EDTA) bottles to prevent coagulation. Collected blood samples were subjected to examination for Plasmodium, hepatitis B and ABO blood group analysis using standard laboratory procedures. Plasmodium diagnosis was conducted using Giemsa-stain microscopy as described by Cheesbrough (2005). Hepatitis B virus diagnosis was conducted by allowing the whole blood in the EDTA bottles to settle and the plasma were carefully collected (after centrifuging), then used for detection of hepatitis B antigens using rapid serology assay diagnostic kit as described by Blumberg et al (1971). ABO blood group was determined by cell grouping Antisera which were Anti-AB Monoclonal Reagent for A, B and D (Atlas Medical, UK) as described by Cheesbrough (2005).
2.4 Statistical Analysis
All data generated were statistically analysed by SPSS version 23 using Chi-square test, frequency distribution and percentages with a P-value <0.05 considered significant.
3. RESULTS
In this study, overall prevalence values of 46.6%, 4.0% and 2.4% were recorded for Plasmodium, HBV and co-infection respectively (P<0.05) (Table 1).
Based on age, study participants in age group 18 – 27 years had the highest prevalence for Plasmodium (57.0%). HBV (4.6%) and co-infection (3.0%) while study participants in age group ≥48 years had the least prevalence for Plasmodium (0.0%). HBV (0.0%) and co-infection (0.0%) (Table 2)
Table 1: Overall Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	Study Participants
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	Blood Donors
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)


HBV = Hepatitis B Virus; NI = Number Infected
Table 2: Age-related Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	Age Groups (Years)
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	18 – 27
	302
	172 (57.0)
	14 (4.6)
	9 (3.0)

	28 – 37
	162
	51 (31.5)
	6 (3.7)
	3 (1.9)

	38 – 47
	35
	10 (28.6)
	0 (0.0)
	0 (0.0)

	≥48
	1
	0 (0.0)
	0 (0.0)
	0 (0.0)

	TOTAL
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)



Males had a higher prevalence value for Plasmodium (46.9%) while females had higher prevalence values for HBV (10.0%) and co-infection (5.0%) (Table 3).
According to occupation, students had a higher prevalence for Plasmodium (58.7%), HBV (5.7%) and co-infection (3.4%) while least prevalence of values of 17.5% (Plasmodium) and 1.6% (HBV) were recorded as amongst civil servants as well as 0.7% (co-infection) in business owners (Table 4).
Table 3: Sex-related Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	Sex
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	Male
	480
	225 (46.9)
	18 (3.8)
	11 (2.3)

	Female
	20
	8 (40.0)
	2 (10.0)
	1 (5.0)

	TOTAL
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)


Table 4: Occupation-related Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	Occupation
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	Unemployed
	35
	10 (28.6)
	1 (2.9)
	1 (2.9)

	Business
	138
	57 (41.3)
	3 (2.2)
	1 (0.7)

	Civil Servant
	63
	11 (17.5)
	1 (1.6)
	1 (1.6)

	Student
	264
	155 (58.7)
	15 (5.7)
	9 (3.4)

	TOTAL
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)



Study participants with only primary education had the highest prevalence values for Plasmodium (61.3%), HBV (9.7%) and co-infection (6.5%) while study participants with tertiary education had the least prevalence values for Plasmodium (37.3%), HBV (0.9%) and co-infection (0.5%) (Table 5).
Individuals with blood group O had the highest prevalence for Plasmodium (52.0%), HBV (4.7%) and co-infection (2.9%) while those with blood group AB had the least prevalence for Plasmodium (0.0%), HBV (0.0%) and co-infection (0.0%) (Table 6).
Table 5: Education-related Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	Educational Status
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	Primary
	31
	19 (61.3)
	3 (9.7)
	2 (6.5)

	Secondary
	257
	135 (52.5)
	15 (5.8)
	9 (3.5)

	Tertiary
	212
	79 (37.3)
	2 (0.9)
	1 (0.5)

	TOTAL
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)



Table 6: ABO Blood Group-related Prevalence of Plasmodium, Hepatitis B Virus and Co-infection in the Study
	ABO Blood Group
	Number Examined
	Plasmodium
	HBV
	Co-infection

	
	
	NI (%)
	NI (%)
	NI (%)

	A
	80
	32 (40.0)
	2 (2.5)
	1 (1.3)

	B
	37
	3 (8.1)
	0 (0.0)
	0 (0.0)

	AB
	2
	0 (0.0)
	0 (0.0)
	0 (0.0)

	O
	381
	198 (52.0)
	18 (4.7)
	11 (2.9)

	TOTAL
	500
	233 (46.6)
	20 (4.0)
	12 (2.4)



4. DISCUSSION
The overall prevalence values of Plasmodium, HBV and co-infection (Plasmodium+HBV) in this study is comparable to findings of similar studies; Abah & Udoidang (2019) reported prevalence values of 41.0%, 6.0% and 4.33% for Plasmodium, HBV and co-infection respectively in Rivers State. The overall prevalence of Plasmodium in this study is comparable to findings of similar studies such as 41.0% (Abah & Udoidang, 2019) and 39.3% (Aluh et al., 2025); higher than 27.0% (Wokem & Amacree, 2018) and 16.5% (Garba et al., 2022) as well as lower than 78.7% (Obimakinde & Simon-Oke, 2017). The overall prevalence of HBV in this study is comparable to findings of similar studies such as 5.1% (Wokem & Amacree, 2018) and 6.0% (Abah & Udoidang, 2019) but lower than 11.5% (Garba et al., 2022) and 11.0% (Dada et al., 2024). The overall co-infection prevalence in this study is comparable to 1.9% (Wokem & Amacree, 2018) and 4.33% (Abah & Udoidang, 2019). Variations in geographical locations, the stage of Plasmodium and HBV life cycles during the study and host physiological attribute play a vital role in the occurrence of Plasmodium, HBV and co-infection among study participants of Plasmodium, HBV and co-infection among study participants (Scotto et al., 2019; Ajakaye & Omidele, 2024). Prevalence values of Plasmodium and HBV in this study could be attributed to transmission dynamics, different levels of immunity, adherence to preventive measures and general health awareness amongst study participants. Age group 18 – 27 years had the highest prevalence values of Plasmodium, HBV and co-infection; this corresponds with reports by similar studies (Wokem & Amacree, 2018; Abah & Udoidang, 2019; Garba et al., 2022; Dada et al., 2024). Younger individuals are more sexually active, highly social and spend more time outdoors, thereby predisposing them to Plasmodium and HBV. The higher Plasmodium prevalence amongst males in this study corresponds with the findings of a similar study (Dada et al., 2024) but disagrees with some other similar studies which recorded higher Plasmodium prevalence in females (Wokem & Amachree, 2018); Abah & Udoidang, 2019; Aluh et al., 2025). Higher values for HBV and co-infection were recorded for females in this study, and it corresponds to the findings of a similar study (Dada et al., 2024) but contrary to some other similar studies that recorded higher prevalence values in males (Wokem & Amacree, 2018; Abah & Udoidang, 2019). Women could be more predisposed to HBV infection due to beauty-enhancement procedures (tattoos and body piercing), sexual violence, disease susceptibility and sharing of sharp objects (Otajevwo, 2013; Ajakaye & Omidele, 2024). The low number of female donors in this study could be attributed to physiological factors such as pregnancy, menstruation, lactation and societal beliefs or cultures which hinder women from donating blood regularly (Aluh et al., 2025). Students had a higher prevalence of Plasmodium, HBV and co-infection; this corresponds with the findings of a similar study (Dada et al., 2024). The higher values in students could attributed to their frequent outdoor social activities and high-risk behaviours which predispose them to easily contracting infections. Individuals with only primary education had the highest prevalence of Plasmodium, HBV and co-infection; this corresponds with the findings of some similar studies (Dada et al., 2024; Aluh et al., 2025). Individuals with little or no education may not have adequate knowledge about the mode of transmission and effective control measures against infections. Study participants with blood group O had the highest prevalence in all infections in this study; this agrees with the findings of Dada et al. (2024) but disagrees with the findings of Garba et al. (2022) and Aluh et al. (2025). Individuals with blood group O are associated with easily contracting viral and non – viral infections (Butler et al., 2023).
5. CONCLUSION
Blood transfusion is a significant source of Plasmodium and HBV transmission in Nigeria. Therefore, all prospective blood donors should be properly screened by health practitioners for Plasmodium and HBV. Health education (especially for high-risk groups) and further longitudinal studies (to assess causality) are recommended.
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