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ABSTRACT: Hepatitis B virus (HBV) and Plasmodium falciparum are two of developing nations' most prevalent 

infectious illnesses. This study sought to ascertain the incidence of Plasmodium falciparum and HBV coinfection in 

HIV-positive individuals in locations where both diseases are widespread and to evaluate the risk factors associated 

with this coinfection, which could then be used to track the disease's trajectory. HIV-positive individuals who visited 

the River State University Teaching Hospital (RSUTH) in Port Harcourt, Nigeria, had blood samples taken. Hepatitis 

B surface antigen (HBsAg) and malaria Plasmodium falciparum serological prevalence were examined in these 

samples. Malaria was not a problem for any of the patients. However, 3.0% did have HBsAg, and 97.0% had HIV 

mono-infection. Hepatitis B seroprevalence was highest in age groups 31 to 40, where it was 5.3%, and lowest in age 

groups 41 to 50, where it was 2.9%. There was no hepatitis seroprevalence in the other age groups. HBV was more 

common in females (3.6%) than males (2.2%). This study found that those with HIV were substantially more likely 

to also have HBV infection (3.0%), and vice versa, among HIV-infected patients in Port Harcourt, Nigeria, with a 

seroprevalence of 0.0% for malaria and malaria/HBV coinfection. The results of the current study confirmed the zero 

coinfection of HBV and Plasmodium falciparum. The absence of malaria Plasmodium falciparum and low HBV rates 

(3.1%) could be attributed to increased public awareness in the area. Though Plasmodium falciparum was absent, the 

results of the current study showed that HBV is seroprevalent, which will aid in understanding coinfection and 

developing treatment plans. To recognise the dual burden of these two illnesses, control Plasmodium spp. parasites 

and the healthcare communities regularly administering HBV immunisations can benefit from the study's findings. 

Further research examining the relationship between Plasmodium falciparum and HBV is advised. 
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INTRODUCTION  

Malaria is a life-threatening disease caused by 

parasites protozoan parasites of blood-Plasmodium 

species that are transmitted to people through the bites 

of infected female Anopheles mosquitoes (WHO, 

2022). Protozoan parasites of the blood-Plasmodium 

species, responsible for the potentially fatal malaria, 

infect people by biting them with their female 

Anopheles mosquito hosts (WHO, 2022). It can be 

avoided and treated. Almost half of the world's 

population was susceptible to malaria in 2021. (WHO, 

2022). The simultaneous infection of a host by several 

pathogenic species—which may or may not coexist—

is known as coinfection. Most coinfections are spread 

by bodily fluids (saliva, blood, sweat, among others). 

Hepatitis B Virus (HBV) and malaria coinfections 

pose a severe hazard to public health in endemic 

nations in tropical and sub-Saharan Africa (Omatola & 

Okolo, 2021).  

 

Malaria continues to be a worldwide public health 

concern (Omatola & Okolo, 2021). Almost 3.2 billion 

individuals (41.0 per cent of the world's population), 

according to the most recent estimates from the World 

Health Organization (WHO), continue to be exposed 

to this disease (Scotto & Fazio, 2018). According to a 

2020 world health report, malaria caused 409 000 

deaths and 229 million illnesses worldwide (WHO, 

2020a). In 2021, there were 247 million malaria cases, 

up from 245 million cases in 2020, according to the 
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most recent Global Malaria Report (WHO, 2022). In 

2021, 619 000 malaria fatalities were anticipated, 

down from 625 000 in 2020 (WHO, 2022). Most 

malaria cases are found in sub-Saharan African 

nations and India, accounting for 85.0% of the 

disease's global burden (Omatola & Okolo, 2021). 

Globally, Nigeria leads the six nations that collectively 

accounted for more than half of all malaria cases with 

a total of 27.0% of cases, followed by the Democratic 

Republic of the Congo (12.0%), Uganda (5.0%), 

Mozambique (4.0%), Côte d'Ivoire, Angola, and Niger 

(3.0% apiece) (WHO, 2020a; Omatola & Okolo, 

2021).  

 

Plasmodium falciparum, Plasmodium vivax, 

Plasmodium ovale, Plasmodium malariae, and 

Plasmodium knowlesi are the five Plasmodium species 

can infect humans and cause malaria (Singh et al., 

2004). Among these, P. falciparum and P. vivax offer 

the most significant threat (WHO, 2022). The most 

dangerous and common malaria parasite on the 

African continent is P. falciparum, while the most 

common malaria parasite outside of sub-Saharan 

Africa is P. vivax (WHO, 2022). Malaria is spread by 

being bitten by an infected female Anopheles 

mosquito (WHO, 2019a).  

 

People worldwide continue to experience an endemic 

level of malaria, particularly in the WHO South-East 

Asia and African regions (2018). The most recent 

Global Malaria Report estimates 228 million malaria 

cases in 2019, with an estimated 405,000 deaths, most 

of whom were children under five (67.0%) (WHO, 

2019b). The six African nations of Nigeria (25.0%), 

the Democratic Republic of the Congo (12.0%), 

Uganda (5.0%), Côte d'Ivoire (4.0%), Mozambique 

(4.0%) and Niger (4.0%) recorded the majority of 

malaria cases (WHO, 2019b). 

 

Sub-Saharan Africa accounts for most malaria cases 

(88%) with South-East Asia, Central America, and 

South America following (WHO, 2015). Several 

infectious diseases, such as hepatitis B virus (HBV) 

and human immunodeficiency virus (HIV) infections, 

are endemic infections in these nations. As a result, 

despite having different transmission modes, malaria 

and HBV are prevalent in several places, primarily in 

SSA (Aernan et al., 2011). In 2015, an estimated 257 

million people were living with chronic HBV infection 

worldwide, with the majority of cases occurring in the 

WHO African Area and the Western Pacific Region 

(WHO, 2017). Following the introduction of the 

hepatitis B vaccination in 2015, there was a decrease 

in the prevalence of HBV among children to 1.3% 

(WHO, 2017). 

 

The most common cause of avoidable liver illness and 

mortality worldwide is hepatitis B (HBV) (Omatola et 

al., 2020a,b; WHO, 2020b). With a global annual 

death rate estimated at 887 000, HBV was to blame for 

over 257 million carrier cases, including active and 

inactive chronic forms (WHO, 2020b). According to 

the Ministry of Health, HBV infection has become the 

leading silent killer in Nigeria with a national 

prevalence of 11.0% in 2018 (Omatola & Okolo, 

2021). This observation is because more than half of 

the population has never been tested and is not 

exhibiting symptoms, making it impossible to detect 

the virus (Abutu, 2018). According to the 2020 World 

Health Report, around 20 million people in Nigeria 

have HBV (WHO, 2020c). Exposure to infectious 

blood or blood products or percutaneous exposure to 

sharp contamination increases the risk of viral 

transmission in the nation (Omatola et al., 2020a,b). 

 

Hepatitis B virus (HBV) and HIV coinfection are 

widespread, with 70.0% to 90.0% of HIV-infected 

people in the United States showing signs of prior or 

current HBV infection (Chun et al., 2014). Even 

though>90% of immunocompetent people 

spontaneously eliminate adult-onset HBV, HIV-

infected people have a 50% lower chance of doing so 

than HIV-uninfected people. Thus, chronic HBV 

infection occurs ten times higher than the general 

population in 5–10% of HIV-infected people exposed 

to HBV (Rajbhandri et al., 2016; Crowell et al., 2015). 

Men who have sex with other men (MSM) and 

injectable drug users have the most significant 

incidence of HIV/HBV coinfection in the United 

States. In contrast, the prevalence of HBV among 

people living with HIV is higher in Asia and sub-

Saharan Africa, where vertical and early childhood 

exposure are the most frequent means of transmission, 

respectively, and overall HBV prevalence is high. This 

prevalence ranges from 20 to 30%. (Coffin et al., 

2013). 

 

In impoverished nations where both infectious 

illnesses are endemic, HIV-related malaria and HBV 

coinfection may constitute a severe public health issue 

(Kotepui & Kotepui, 2020). While having separate 

modes of transmission, the geographical coincidence 

or overlapping endemicity of both illnesses makes 

residents of the endemic zone more susceptible to 

coinfection (Kotepui & Kotepui, 2020). Only some 

research has been done on malaria/HBV coinfection, 

and those that have primarily focused on the 

epidemiological aspects. The interactions between the 

two pathogens, malaria and HBV (symptomatic or 

asymptomatic illness), are still little understood. 

Recently, it has been proposed that the co-occurrence 

of infections may influence the advancement of HBV 
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infection and be linked to the natural history of both 

diseases because these two infections share some of 

their developmental stages within the liver (Braga et 

al., 2005). 

 

Due to their geographic coincidence, Plasmodium spp. 

and HBV infections are prone to co-infect people 

living in the same places where they are both endemic 

(Andrade et al., 2011; Freimanis et al., 2012; Kotepui 

& Kotepui, 2020). Both infections use the liver as their 

host during the developmental phases in people with 

Plasmodium spp. and HBV coinfection, which can 

cause liver damage and increase mortality and 

morbidity (Aernan et al., 2011). An earlier study 

showed that HBV infections could decrease the liver's 

capacity to eradicate Plasmodium parasites (Thursz et 

al., 1995; Aernan et al., 2011). P. falciparum 

modulates HBV viremia in individuals with chronic 

HBV infection, according to a study in patients with 

Plasmodium spp. and HBV coinfection (Brown et al., 

1992). Although the overall risk of death was not 

noticeably greater in patients with concurrent HBV 

and P. falciparum malaria infections, a study from 

Asia suggested that chronic HBV infection may cause 

P. falciparum malaria to multiply synergistically 

(Barcus et al., 2002). While a prior study showed that 

Plasmodium and HBV coinfection dramatically 

increased the density of malaria parasites (Cruz et al., 

2019), a subsequent study suggested that HBV 

infection may reduce the density of Plasmodium 

parasites in malaria patients without organ failure 

(Andrade et al., 2011).  

Given this context, accurate estimates of the 

prevalence of HIV/HBV/Malaria coinfection are 

necessary to guide evidence-based policy decisions 

(such as scaling up screening programs). Resource 

allocation, as well as positively impacting general 

prevention and treatment strategies for 

HBV/HIV/Malaria coinfection, especially regarding 

the use of highly active antiretroviral therapy 

(HAART) agents that also possess the anti-HBV 

activity and its attendant symptoms (Afolabi et al., 

2018). This study aims to determine the serological 

prevalence of Plasmodium falciparum and HBV 

coinfection among HIV-positive patients who visit the 

River State University Teaching Hospital (RSUTH) in 

Port Harcourt, Rivers State, Nigeria. This information 

will then be used to track the disease's progression. 

 

2. MATERIALS AND METHODS 

2.1. Study area 

The study was conducted by enrolling HIV-infected 

patients presenting at the Retroviral clinic of the 

Rivers State Teaching Hospital (UPTH) in Port 

Harcourt, Rivers State, South-South Nigeria. As the 

sole major metropolis in the state, Port Harcourt City 

is very crowded. Eight local governments comprise 

the Greater Port Harcourt urban region, including the 

local governments of Port Harcourt, Okirika, 

Obio/Akpor, Ikwerre, Oyigbo, Ogu/Bolo, Tai, and 

Eleme. The climate in Port Harcourt is tropical 

monsoon, with long, intense rainy seasons and brief 

dry seasons (Afolabi et al., 2018). In the city, only 

December and January fall under the category of the 

dry season. Port Harcourt experiences less of the 

harmattan, which impacts many West African towns 

due to its meteorological characteristics. With an 

average rainfall of 370 mm, September is the wettest 

month in Port Harcourt. With an average annual 

rainfall of 20 mm, December is typically the driest 

month of the year. The city experiences very stable 

temperatures throughout the year with little seasonal 

change. The usual range of temperatures in the city is 

between 25 to 28 degrees Celsius. 

 

2.2.  Study Design 

A hospital-based cross-sectional survey design was 

adopted for the present study. The study involves the 

collection of blood samples from HIV-infected 

patients presenting at the Retroviral clinic of the 

Rivers State Teaching Hospital (RSUTH) in Port 

Harcourt, Rivers State and analysing the samples for 

the serological prevalence of malaria and hepatitis 

amongst HIV-infected patients using RDTs and 

ELISA kits.  

 

2.3. Subject/Setting 

A population of 100 subjects, including HIV-infected 

individuals, were enrolled for this prospective study. 

The serological analysis was conducted at the Virus 

and Genomics Research Unit of the Department of 

Microbiology, University of Port Harcourt, Port 

Harcourt, Rivers State, South-South Nigeria and was 

limited to HIV-infected patients accessing Rivers 

State University Teaching Hospital (RSUTH). The 

occurrence of malaria Plasmodium falciparum and 

HBV in HIV-infected patients was investigated using 

RDTs and ELISA kits, respectively. An informed 

constant was obtained from all participants. 

2.4. Blood Collection 

A specimen of 5ml venous blood was aseptically 

extracted from the participating subjects and placed 

into sterile EDTA tubes. An EDTA container was 

filled with blood. Samples were explicitly identified 

using codes. The plasma was separated by 

centrifugation from the haemolysed and hyperlipemia 

samples, which were discarded because they might 

produce erroneous results. Samples that cannot be 

promptly analysed are kept at 2-8°C until ready for 

use. 
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2.5. Preparation of Specimen 

Plasma or serum was prepared using conventional 

procedures for sample preparation for clinical 

laboratory analysis after blood was taken aseptically 

by venipuncture. Samples that were hemolysed ("red") 

or hyperlipemic ("milky") were rejected because they 

would produce inaccurate results. Samples with fibrin 

residue, heavy particles, microbial filaments, or bodies 

were eliminated because they might produce 

erroneous results. After collection, sera and plasma 

were kept at +2° to 8°C for up to five days. 

Centrifugation at 2,000 rpm for 20 minutes if there 

were any particles. Samples were frozen at -20°C for 

several months for longer storage times. 

 

2.6. Serological Analysis of Malaria Plasmodium 

falciparum Antigen 

A malaria test was conducted on each of the already 

known HIV samples collected from Rivers State 

University Teaching Hospital using the procedure 

stated in the test kit. One to 2 drops of the separated 

plasma were added to the test well of the test kit and 

2-3 drops of the diluent were added to the well. The kit 

was allowed to stand for about 10 minutes, and the 

result was recorded. A single line at the control 

indicates a negative result. A double line with one line 

at the test line and one at the control line indicates a 

positive result, while no line on the kit indicates a false 

result. 

 

2.7 Serological Analysis of Hepatitis B Surface 

Antigen (HBsAg) 

Serum samples were analysed for Hepatitis B Virus 

surface antigens (HBsAg) using rapid diagnostic kits. 

ELISA test was also used and performed according to 

the manufacturer’s instructions. Serum samples were 

analysed in vitro for HBsAg using DIA's Enzyme-

Linked Immunosorbent Assay (ELISA) kit. PRO 

Diagnostic Bioprobes, (Milano) Italy. The Elisa test 

and interpretation of results were made according to 

the manufacturer's instructions.  

 

2.8 Data Analysis 

The data were recorded and analysed using a 

Microsoft Excel spreadsheet (Microsoft Corporation). 

Data were analysed using the Statistical Package for 

Social Science (SPSS) version 22.0. The 

seroprevalence was calculated as the number of 

serologically positive samples divided by the total 

number of samples tested. The serological prevalence 

for Plasmodium falciparum and HBV coinfection was 

expressed as a percentage. Chi-square or Fisher's exact 

was used where appropriate to test association. A p-

value of <0.05 was considered significant. 

 

3. RESULTS 

3.1 Patients characteristics  

The total number of populations included in this study 

was 100. The demographic data for these populations 

were stratified into age bracket and sex. The age 

ranged from 9 to 87 years. Fifty-five per cent (55.0%) 

were females, and 45.0% were males (Table 1).  

 

3.2 Overall Prevalence  

The prevalence of hepatitis B virus and malaria 

Plasmodium falciparum was done, and none (0.0%) of 

the patients had malaria, but 3.0% of the total 

population tested positive for HBV. In comparison, 

97.0% tested negative for HBV. Ninety-seven per cent 

had HIV infection only (Table 1). 

 

 

 

Table 1: Overall Seroprevalence of Malaria and HBV among HIV-Infected Patients in a Tertiary Hospital in 

Port Harcourt, Nigeria 

Test Method No. Tested Positive (%) Negative (%) 

Malaria RDT 100 0 (0.0) 100 (100.0) 

HBV ELISA 100 3 (3.0) 97 (97.0) 

Malaria/HBV coinfection  RDT/ELISA 100 0 (0.0) 100 (100.0) 

HIV only ELISA 100 97 (97.0) 3 (3.0) 

 

 

3.3 Age-Related Prevalence of HBV 

A higher age-related prevalence of HBV occurred 

among age groups 31- 40 years (5.3%) than other age 

groups, which were 2.9% for >41 years and 0.0% for 

<30 age groups (Table 2). These age differences were 

not statistically significant (p = 0.46), as shown in 

Table 2. 

 

3.4 Sex-Related Prevalence of HBV  

Among Genders, females had a higher prevalence of 

HBV (3.6%) than their male counterparts (2.2%), as 

shown in Table 2. These sex differences were not 

statistically significant (p = 0.68), as shown in Table 

2. 
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Table 2: Age- and Sex-Related Prevalence of HBV among HIV-Infected Patients in a Tertiary Hospital in 

Port Harcourt, Nigeria 

Variables Number Tested  HBV Positive (%) Chi-square Analysis 

Age groups (years)    

<30 28  0 (0.0) P = 0.46 

31-40 38 2 (5.3)  

> 41 34  1 (2.9)  

Sex     

Females 55  2 (3.6) P = 0.68 

Males 45  1 (2.2)  

Total  100 3 (3.0)  

 

 

4. DISCUSSION 

In endemic countries, diagnosing, preventing, and 

controlling Plasmodium spp. and HBV coinfection 

may be easier with a better understanding of the 

general incidence of Plasmodium spp. and HBV 

coinfection and the relevant risk factors in infected 

persons. To investigate the impacts of demographic 

profiles, including age and gender, on the risks of 

Plasmodium spp. and HBV coinfection, the current 

study used an ELISA method approach to synthesise 

the data regarding Plasmodium spp. and HBV 

coinfection. Prior research has been done in Nigeria 

(Aernan et al., 2011; Omalu et al., 2012; Adeleke et 

al., 2013a,b; Dabo et al., 2015; Oyeyemi & Amugo, 

2015; Sharif et al., 2016; Yohanna et al., 2016; Afolabi 

et al., 2018; Kolawole & Kana, 2018; Wokem & 

Amacree, 2018; Abah, 2019; Abah et al., 2019). 

Earlier research revealed that estimates of the 

prevalence of Plasmodium spp. and HBV coinfection 

ranged substantially, from 1.0 to 41.0%. According to 

Aernan et al. (2011), most (41.0%) of Plasmodium spp. 

and HBV coinfections were detected among Nigerian 

blood donors. Plasmodium spp. and HBV coinfection 

were estimated to be present in 6.0% of the population 

(Kotepui & Kotepui, 2020). 

 

Of the 100 patients enrolled in Rivers State University 

Teaching Hospital (RSUTH) in this study, 3.0% tested 

positive for hepatitis B, while none tested positive for 

malaria. Thus, the study's malaria and HBV 

coinfection rate is 0.0%. In a semiurban community in 

north-central Nigeria, HBV mono-infection and 

HBV/Plasmodium falciparum coinfection were 

reported to occur at rates of 2.5% and 0.5%, 

respectively (Omatola & Okolo, 2021). Also, it 

supports research from Afolabi and Bakare (2022) 

who found 3.8% of Akure, Nigerians have HBV 

mono-infection. In contrast to the current study, 

coinfection with Plasmodium spp. and HBV was 

common in most tropical and sub-Saharan African 

countries, especially Nigeria (Aernan et al., 2011; 

Omalu et al., 2012; Adeleke et al., 2013a,b; Dabo et 

al., 2015; Oyeyemi & Amugo, 2015; Sharif et al., 

2016; Yohanna et al., 2016; Afolabi et al., 2018; 

Kolawole & Kana, 2018; Wokem & Amacree, 2018; 

Abah, 2019; Abah et al., 2019), Ghana (Freimanis et 

al., 2012; Helegbe et al., 2018; Anabire et al., 

2019a,b), Central African Republic (Gadia et al., 

2017), and The Gambia (Thursz et al., 1995). 

 

This lack of malaria parasites and the low HBV 

infection incidence (3.0%) could be attributed to 

increased public awareness in the area. The significant 

seasonal, interannual, and geographical variability 

among the research locations may be a feasible 

explanation for these variances (Omatola & Okolo, 

2021). The population of Port Harcourt and other 

endemic locations knows the numerous preventive 

measures for the two diseases. Dengue et al. (2013) at 

the medical wards of the University of Maiduguri 

Teaching Hospital in Nigeria revealed a low frequency 

of 12.3% for hepatitis B virus among HIV-positive 

patients, supporting the low prevalence of hepatitis B 

recorded in the study location. 

 

The study by Obi et al. (2006) and Onakewhor et al. 

(2001) observed a prevalence of 2.8% and 2.19% in 

Port Harcourt and Benin city, respectively. It is also 

comparable with the 2.5%, 2.6% and 2.7% reported in 

some earlier studies in Nigeria and New York, 

respectively (Toussi et al., 2007; Okonko et al., 2012; 

Mbaawuaga et al., 2014). Also, it is comparable to the 

3.0% HBV/HIV coinfection reported in Osogbo, 

Nigeria (Adeleke et al., 2013a, b), the 3.1% HBV/HIV 

coinfection reported in Port Harcourt, Nigeria 

(Cookey et al., 2021) and the 3.5% HBV/HIV 

coinfection rate in Anyigba, Nigeria (Omatola et al., 

2019). Also, a total of 3.0% HBV, considered a low 

prevalence per the WHO (2010) classification 

recorded in this study area, concurs with the findings 

of Afolabi and Bakare (2022), who reported a 3.8% 

prevalence in Akure, Nigeria.  
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The 3.0% HBV prevalence identified here among 

HIV-positive individuals is also greater than other 

studies' findings of 1.2%, 1.13%, and 1.8% prevalence 

rates for HIV-positive patients in Tanzania, Mali, and 

Iran, respectively (Telatela et al., 2007; Toussi et al., 

2007; Tounkara et al., 2009; Moradi et al., 2011; 

Mbaawuaga et al., 2014). That exceeds the 1.8% of our 

earlier study conducted in Warri, Nigeria (Okonko et 

al., 2023a). In contrast to the high endemicity of 12.3% 

and 13.3% seen in Niger State (Ndams et al., 2008) 

and Zaria, Kaduna State, respectively, our study found 

a low incidence of hepatitis B. (Jatau & Yabaya, 

2009). Also, it is lower than the 8.0% recorded in Port 

Harcourt, Nigeria, in our earlier study (Okonko et al., 

2023b) and the 6.3% observed in Uyo, Nigeria 

(Innocent-Adiele et al., 2021). Ekuma et al. (2014) 

noted that hepatitis B virus seroprevalence should be 

considered highly endemic when it exceeds 7.0% in an 

adult population in a specific place. In a prior study, 

Anaedobe et al. (2015) hypothesised that variations in 

the prevalence of the hepatitis B virus follow a 

trajectory from a low prevalence in the southern parts 

of Nigeria to a higher prevalence in the northern 

portions of Nigeria. 

 

The increased burden of morbidity, particularly in 

HIV infection, may be exacerbated by common risk 

factors such as other opportunistic infections (Anabire 

et al., 2019b). Chronic HBV and P. falciparum 

infections frequently co-occur in endemic areas, and 

the prevalence of this coinfection has increased (from 

0.7% to 1.7%) in Nigeria and Ghana (Helegbe et al., 

2018; Abah, 2019; Anabire et al., 2019a; Omatola & 

Okolo, 2021). In endemic areas, chronic HBV and 

malaria frequently co-occur. However, it is unknown 

if this coinfection may have a negative impact on 

clinical and immunological responses (Anabire et al., 

2019b). When compared to hepatitis B and 

HIV/AIDS, malaria has a higher prevalence (77.0%), 

indicating that it is the most prevalent disease in the 

Akure metropolis, according to Afolabi et al. (2018) 

study on malaria, hepatitis B, and their coinfection 

among patients visiting health centres in Akure, 

Nigeria. 

The study further revealed the coinfection rate of 

malaria/HBV among HIV-infected patients to be 

0.0%. This value is less than the 2.2% reported by 

Afolabi and Bakare (2022) in Akure, Nigeria, and the 

1.0% in Adeleke et al. (2013a, b) findings on the 

coinfection between malaria and HBV. Also, it is 

lower than the 5.0% in our earlier study in Port 

Harcourt, Nigeria (Okonko et al., 2021) and the 7.0% 

in a study by Njunda et al. (2016) in Yaounde, 

Cameroon. However, the prevalence found in this 

study is lower compared to similar studies carried out 

in other sub-Saharan African nations, such as Ghana 

(11.75%), Cameroon (34.0%), and other regions of 

Nigeria (18.5%) (Ojurongbe et al., 2014; Tay et al., 

2015). These studies do not support our existing 

conclusion. Helegbe et al. (2018) showed that 

Malaria/HBV coinfection was 0.7% and Mal/HIV was 

0.1% in Ghana, comparable to the 0.0% reported for 

Malaria/HBV and Malaria/Malaria/HIV in this study. 

Also, it supports the 0.5% reported P. 

falciparum/HBV coinfection rate in a semiurban 

community in North-Central Nigeria (Omatola & 

Okolo, 2021). The prevalence rates of 4.3%, 6.0%, and 

0.7% were previously reported in various locations of 

Nigeria (Abah, 2019), the Gambia (Kotepui & 

Kotepui, 2020), and Ghana (Helegbe et al., 2018), 

respectively, are lower than the value observed in the 

current study. It differs from the findings of Anabire et 

al. (2019a), who similarly recorded opposing values in 

their study and found that 14.1% of patients had P. 

falciparum mono-infection, 7.9% had HBV mono-

infection, and 1.9% had P. falciparum/HBV 

coinfection. Several investigations in Brazil also 

revealed that both the general population and those at 

risk had remarkably low rates of coinfection, 

emphasising the prevalence of both types of HBV 

infection (Braga et al., 2005, 2006; Scotto & Fazio, 

2018). Asia has been reported as having a very varied 

situation, with Vietnam having a coinfection rate of 

23.8% and Nepal having a coinfection prevalence of 

0.0% (Barcus et al., 2002; Shrestha et al., 2009; Scotto 

& Fazio, 2018). 

The zero coinfection of HBV and the malaria parasite 

identified in this study contrasts the findings of a study 

conducted in Kano, Nigeria, by Sharif et al. (2016). 

According to scientists, the severity of HBV and 

malaria as a mono-infection in Kano is lessened by the 

presence of HBV and malaria coinfection. There was 

no evidence of malaria in the study (Sharif et al., 

2016). Contrary to our findings, other studies have 

found substantially higher parasitemia rates for 

malaria in Nigeria (58.0%) and Ghana (42.0%), 

respectively (Nwagha et al., 2009; Berry et al., 2018). 

However, there have also been noticeable variations in 

the prevalence of coinfection in same Nigeria (Fairley 

et al., 2012). According to WHO, this is most likely 

caused by a decline in malaria and HBV infections 

(Scotto & Fazio (2018).  

Demographic profiles of patients, including age and 

gender, might explain the possible risks for 

coinfection, as suggested by earlier research showing 

that most Plasmodium spp. and HBV coinfection cases 

occurred in patients aged 20 to 50 years (Dabo et al., 

2015; Afolabi et al., 2018; Kotepui & Kotepui, 2020); 

however, a different study showed a higher proportion 

of Plasmodium spp. and HBV coinfection cases 

among patients who are above 50 years of age (Braga 
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et al., 2005; Kotepui & Kotepui, 2020). Age groups 31 

to 40 years had a greater age-related prevalence of 

HBV (5.3%) than other age groups (2.9% for age 

groups over 41 and 0% for age groups under 30). The 

findings demonstrated no age-specific difference in 

the risk of HBV. 

 

The high prevalence of HBV among patients aged 31 

to 40 agreed with Omatola and Okolo's findings from 

their study in a semiurban community in North-

Central Nigeria in 2021, which indicated a higher 

prevalence in the 31-to-40-year age range. 

Additionally, it concurs with research we conducted in 

Port Harcourt and Warri, Nigeria, in the past (Okonko 

et al., 2023a, b). In contrast, Afolabi and Bakare 

(2022) found that the 41–45 age range in Akure, 

Nigeria, had a greater prevalence of HBV. This 

observation contradicts the results of previous earlier 

investigations conducted in Port Harcourt, Nigeria. 

According to Okonko et al. (2020b), HBV infection 

only affects people in Port Harcourt, Nigeria, between 

the ages of 16 and 20.  

 

In a separate study in Port Harcourt, Nigeria, Cookey 

et al. (2021) discovered a higher rate of HBV infection 

in the age group >59 years. Their higher propensity 

could explain this observation for HIV, HBV, and 

Plasmodium spp. infection, which includes sexual 

promiscuity and trendy tattooing (Abah, 2019; 

Omatola & Okolo, 2021). These ages fall within the 

range of Plasmodium spp. and HBV coinfection peak 

ages, as determined by Kotepui and Kotepui's meta-

analysis study in 2020. Immunity, which is typically 

developed against malaria parasites, or a decrease in 

the propensity for sexual promiscuity and other risky 

behaviours to become infected with HBV may be 

responsible for the fall in mono-infection with ageing 

(Okolo et al., 2017; Omatola et al., 2019; Omatola & 

Okolo, 2021). 

 

A study by Kotepui and Kotepui (2020) revealed no 

significant difference between participants' ages and 

the risk of coinfection with Plasmodium spp. and 

HBV. In research by Omatola and Okolo (2021) in a 

semiurban community of North-Central Nigeria, 

single and concurrent infections peaked around ages 

31 to 40 but decreased with older ages. 

 

Among genders, females had a higher prevalence of 

HBV (3.6%) than their male counterparts (2.2%). This 

finding is consistent with earlier findings by other 

researchers in Port Harcourt and other parts of Nigeria. 

At Port Harcourt, Nigeria, Cookey et al. (2021 & 

2022) likewise noted that females were more likely 

than males to have HBV infection. In Port Harcourt, 

Nigeria, there was a higher prevalence of HBV among 

females, per Okonko et al. (2022). At Warri, Nigeria, 

Okonko et al. (2023a) reported HBV only among 

females. Omatola et al. (2019) found that females in 

Anyigba, Nigeria, had higher HBsAg seropositivity 

than males. In any case, it disagrees with others both 

inside and outside of Nigeria. Males in Bangladesh are 

more likely than females to have HBV, according to 

Zafrin et al. (2019). In Lokoja, North Central Nigeria, 

the Omatola et al. (2020) study discovered that males 

were likelier than females to have HBV. In Port 

Harcourt, Nigeria, males were more likely than 

females to have HBV infection, according to Okonko 

et al. (2020b & 2023b). 

 

The risk of coinfection with HBV and Plasmodium 

spp. was examined by gender. In this study, the 

findings demonstrated no gender-specific difference in 

the risk of coinfection with Plasmodium species and 

HBV. According to Aernan et al. (2011), blood donors 

had the most significant percentage of males. Given 

that a higher proportion of males than females were 

reported to have coinfections with Plasmodium spp. 

and HBV in the study by Aernan et al. (2011), it is 

essential further to investigate the relationship 

between gender and risk of coinfection. 

 

4.2. Conclusion 

The current investigation showed that coinfection with 

Plasmodium spp. and HBV was found. This study 

found that those with HIV were substantially more 

likely to also have HBV infection (3.0%), and vice 

versa, among HIV-infected patients in Port Harcourt, 

Nigeria, with a seroprevalence of 0.0% for 

malaria/HBV coinfection. To recognise the dual 

burden of these two pathogens, control of Plasmodium 

spp. parasites, and regular administration of HBV 

immunisations, the healthcare communities can 

benefit from the study's findings. 
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