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Abstract
The research was aimed at determining the prevalence of malaria, hepatitis B virus and their co-infection among pregnant women visiting Rock Foundation Hospital and Maternity, Awka, Anambra State. Two hundred and ten (210) peripheral blood samples were obtained from pregnant women attending antenatal and examined serologically for the presence of malaria parasites and Hepatitis B Virus respectively. A structured questionnaire was also used to determine the knowledge, preventive measures taken and diagnosis of both Malaria and Hepatitis B among the pregnant women. The result showed that out of 210 pregnant women, 139 (66.2%) were positive for malaria parasites, while 8 (3.8%) were positive for Hepatitis B Virus and 5 (2.4%) were Co-infected with both Malaria parasites and Hepatitis B Virus. There was no significant association between prevalence of malaria and hepatitis B and the risk factors studied (p>0.05). The highest prevalence of malaria and hepatitis B among Age groups recorded was 36-40 (70.8%) and 41-45(20%) respectively and 45-45 had the highest (20.0%) co-infection. In relation to Trimester, third Trimester (67.7%) had the highest malaria prevalence and second Trimester (4.2%) recorded the highest HBV prevalence while first Trimester had the highest (3.3%) co-infection. The highest prevalence of malaria and Hepatitis B in relation to Parity recorded was Primi-gravidae (73.3%) and Multigravidae (4.8%) respectively and the multi-gravidae had the highest (2.7%) co-infection. The result also showed that only 35.71% sleep under ITNs and only 1.9% have received vaccination for the Hepatitis B Virus during Pregnancy. Malaria was still a problem among pregnant women and though the prevalence rate of Hepatitis B Virus infection may be low in the study area, it however cannot be neglected as it may result in congenital infection
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1. INTRODUCTION
[bookmark: _Int_rbmkOoGN][bookmark: _Int_25H0Szca]Malaria, caused by Plasmodium parasites and transmitted by Anopheles mosquitoes remains a leading cause of morbidity and mortality in tropical and subtropical regions, particularly in sub-Saharan Africa. There are approximately 229 million cases of malaria and 409,000 malaria-related deaths globally, with a significant proportion occurring in pregnant women and children under five years of age (WHO, 2020). Pregnancy is a delicate physiological process during which a human is being developed inside the womb of mother. Several factors can affect this process, including environment, nutrition and any pandemic infections. Malaria in pregnancy is an extremely important public health problem in malarious areas of the world. Malaria infection during pregnancy results in a wide range of adverse consequences for the pregnant woman and the newborn infant. Every year approximately 50 million women living in malaria endemic areas become pregnant, half of them in sub-Saharan Africa mainly in area of intense Plasmodium falciparum transmission (Aribodor et al., 2015).
Pregnant women are at risk to complications of malaria infection than non-gravid women (Desai et al, 2007). During pregnancy, women experience significant physiological changes that can alter immune responses, including marked decrease in immunity to malaria. This decrease is attributed to changes in hormone levels, such as increased progesterone and cortisol, which modulates the immune system making pregnant women more susceptible to malaria infections (Desai et al, 2007). Majorly, Plasmodium falciparum results in most Malaria-associated maternal illness and low birth weight and this is predominant in Africa. Plasmodium falciparum expresses proteins on the surface of parasite-infected erythrocytes (IE) helping them bind to an unusually low-sulfated form of chondroitin sulfate A (CSA) in the placental intervillous space (Fried and Duffy, 1996). By this process, the parasite avoids being filtered through the spleen where it would be cleared from the bloodstream and killed. It thereby interferes with transmission of vital substances through the fetal placenta, often resulting in birth complications. Malaria during pregnancy is a major cause of morbidity among pregnant women worldwide and leads to poor birth outcomes. Malaria accounts for 30% of childhood mortality and 11% of maternal deaths in Nigeria.
On the other hand, Hepatitis B virus (HBV) infection is a major global health problem, with an estimated 257 million people living with chronic HBV infection (WHO, 2015). The virus is highly endemic in parts of Asia and Africa, where the prevalence of chronic infection can exceed 8% of the population (WHO, 2017). Annually, HBV related disease results in about 1.2 million deaths making HBV infection the 10th leading cause of death globally (WHO, 2021). HBV is primarily transmitted through peri-natal exposure, sexual contact, and parenteral routes, including unsafe injections and blood transfusions. Chronic HBV infection can lead to severe liver diseases, such as cirrhosis and hepato cellular carcinoma (Schweitzer et al., 2015). Pregnant women are one of the susceptible groups and there is high risk of transmitting infection to the new-born if mother is infectious. Hepatitis B virus gotten by the fetus and neonates from mother during pregnancy or childbirth leads to impaired mental ability and physical development in later life of the children (Shi et al, 2016).
Co-infection with malaria and Hepatitis B Virus presents a complex clinical scenario, particularly among pregnant women. They are co-endemic throughout much of tropical and sub-Saharan Africa and they both present a major threat to public health (Jeya et al. 2010). Co-infection of malaria and HBV may occur in areas where both infections are endemic and because of their geographical coincidence (Freimanis et al. 2012).These two infections share some of their developmental stages within the liver, which may cause an impaired clearance of the liver stages of malaria parasite due to hepatocytes damage in HBV infection (Aernan et al., 2011).The immunological changes and increased susceptibility to infections during pregnancy can worsen the complications associated with both malaria and HBV. Studies have shown that co-infected individuals, especially pregnant women, may experience more severe disease progression, increased liver damage, and higher rates of maternal and fetal morbidity and mortality (Harmon et al., 2012). The compounded risks associated with co-infection need a comprehensive understanding and integrated approach to management and treatment. Therefore this study was carried out to determine the malaria and HBV co-infection status of pregnant women attending antenatal clinic in Awka , Anambra State, Nigeria.

2. MATERIALS AND METHODS
2.1.  Study Area 
The study was carried out in Rock Foundation Hospital and Maternity, Awka, Anambra State, Nigeria. Rock foundation hospital and maternity is a private hospital located at no 34, Onwurah Street, Awka. Awka is the capital city of Anambra State, and has an estimated population of 301,657 as of the 2006 Nigerian census. Awka is in the tropical rainforest zone of Nigeria and lies between latitude 6.12’25N and longitude 7.04’04E (Ishar et al., 2024). The city has a relative humidity of 70% reaching 80% during the rainy season and an annual rainfall of about 2000mm.The temperature range in Awka is generally 27–30°C between June and December but rises to 32–34 °C between January and April, with the last few months of the dry season marked by intense heat. (NOAA, 2019). The town has several hospitals ranging from private, missionary and government owned. Rock Foundation Hospital is one among those private hospitals in area and serve as focal health center for pregnant women in the area.
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Figure 1: Map of the study area

2.2.  Study Population
The study population consisted of pregnant women visiting Rock Foundation Hospital, Awka for their routine antenatal care.
2.3.  Study Design
A cross-sectional study design was adopted for this study to assess the prevalence of malaria, HBV and their co-infection among pregnant women in Awka between September and November 2024.

2.4. Informed Consent
Informed consent was sort and obtained from the pregnant women during their routine antenatal visits and only those who gave their consent were involved in the study. Data and other vital information obtained from the patients was kept confidential and used only for the purpose of this study.
2.5.  Inclusion and Exclusion Criteria
All pregnant women attending antenatal care in RFH during the study period were eligible for the study but only those who gave consent and were not on antimalaria drugs at the time of hospital visit were included in the study. Pregnant women who did not consent as well as those on malaria treatment were excluded from the study.
2.6.  Sample Collection
Venous blood samples were collected by a trained nurse through venipuncture technique from each pregnant woman under strict aseptic measures, using a 2ml syringe and were dispensed into Ethylene Diamine Tetra-Acetic (EDTA) specimen bottles to avoid coagulation. The EDTA tubes containing the blood samples were arranged in sample collection box containing ice packs and was transported to the Parasitology and Entomology Laboratory of Nnamdi Azikiwe University, Awka for parasitological examination.
2.7.  Collection of Demographic Data
The Pregnant women were interviewed through a structured questionnaire. 
The structured questionnaire was designed to collect demographic information such as age, blood group, trimester, number of previous pregnancies, knowledge, preventive measures taken and diagnosis of the pregnant women.

2.8.  Laboratory Examination for Malaria Parasite
Determination of malaria parasite infection was done using the Histidine Rich Protein-2 Rapid Diagnostic Test Strip (HRP2-mRDT). The procedure was carried out according to manufacturer’s instruction. Approximately 1ml of each blood sample was dropped into the sample well of the test device and four drops of the reaction buffer was dispensed into the various buffer well of each device. The test device was then allowed to stand for 20 minutes before reading the results. The presence of two coloured bands, one each at the test and control region indicated positive result while a single coloured band only at the control region indicated negative result. 
2.9.  Laboratory Examination for HBV
The Hepatitis B Virus infection was determined using the HBV surface antigen Rapid Diagnostic Test kit (HBsAG, Chemtron test kit). The test procedure was done in line with the manufacturer’s instruction. Two drops of serum or plasma was placed onto the sample window of the test device and allowed to stand on a flat table for 15 minutes. After 15 minutes, the result was then read and a single purple line indicated a negative reaction, and two purple lines indicated a positive reaction.
2.10. Data Analysis
Data obtained from the study was subjected to statistical analysis using SPSS version 25. Prevalence rates were calculated and expressed as percentages on tables. Chi-square test was used to determine the association between the various risk factors studied and P≤ 0.05 was considered significant.

3. RESULTS
Prevalence of Malaria, Hepatitis B and their co-infection among Pregnant women was shown in Table 1. Out of 210 pregnant women examined, 139(66.2%) were infected with malaria parasites, 8(3.8%) were infected with the Hepatitis B Virus and 5(2.4%) were Co-infected with malaria parasites and Hepatitis B Virus respectively.
Table 1: Prevalence of Malaria, Hepatitis B and their co-infection among Pregnant women.
	Location
	No. Examined
	Prevalence of Malaria 
	Prevalence of Hepatitis B
	Co-infection of Malaria and Hepatitis B

	RFHM, Awka
	210
	139(66.2%)
	8(3.8%)
	5(2.4%)

	Total
	210
	139(66.2%)
	8(3.8%)
	5(2.4%)



The prevalence and Co-infection of malaria parasites and Hepatitis B Virus infection in relation to different Age Groups is as shown in table 2. Pregnant women within the age bracket of 31-35 years recorded the highest prevalence of malaria infection 17(70.8%) followed by those in age bracket 21-25 years 34(69.4%) while the lowest prevalence was observed among pregnant women within the age group 41-45 years 2(40.0%). On the other hand, the prevalence of Hepatitis B Virus infection was found to be highest within the age group 26-30 years 2(5.6%) while the no HBV infection was recorded in the 36-40 years age bracket 0(0.0%). The Co-infection of malaria parasites and Hepatitis B Virus by age, prevalence was highest within the age bracket 41-45 years 1(20.0%) followed by age group 26-30 years 3(4.2%) while no co-infection was recorded for age group 26-30, 0(0.0%) and 31-35, 0(0.0%).There was no significant difference between prevalence and age of the participants.(P>0.05).
Table 2: Prevalence and Co-infection of Malaria parasites and Hepatitis B Virus among pregnant women with respect to age groups.
	Age Groups
	No. Examined 
(n)
	No. Infected with Malaria Parasites n(%)
	No. Infected with Hepatitis B Virus n(%)
	No. Co-Infected with Both 
n(%)

	21-25
	49 
	34 (69.4%)
	1 (2.0%)
	1 (2.0%)

	26-30
	72
	46 (63.9%)
	4 (5.6%)
	3 (4.2%) 

	31-35
	60
	40 (66.7%)
	2 (3.3%)
	0 (0.0%)

	36-40
	24
	17 (70.8%)
	0 (0.0%)
	0 (0.0%)

	41-45
	5
	2 (40.0%)
	1 (20.0%)
	1 (20.0%)

	Total
	210 
	139 (66.2%)
	8 (3.8%)
	5 (2.4%)

	p-value
	
	0.706
	0.233
	0.045



The prevalence and Co-infection of malaria parasites and Hepatitis B Virus infections in relation to Trimester Periods is presented in table 3. With respect to trimester, pregnant women in the third trimester had the highest malaria prevalence 42(67.7%) while those in the second trimester had a slightly lower prevalence 77(65.3%). On the other hand, prevalence of Hepatitis B Virus was highest among pregnant women in second trimester 5(4.2%) while those in the third trimester recorded the lowest HBV prevalence 2(3.2%). Malaria and Hepatitis B Virus co-infection was highest in the first trimester 1(3.3%) while those in the third trimester had the lowest co-infection prevalence 1(1.6%). There was no significant difference between prevalence and trimester (P>0.05).
Table 3: Prevalence and Co-infection of Malaria parasites and Hepatitis B Virus according to trimester.
	TRIMESTER PERIOD
	No. Examined
(n)
	No. Infected with Malaria Parasites n(%)
	No. Infected with Hepatitis B Virus n (%)
	No. Co-Infected with Both n (%)

	1st
	30
	20 (66.7%)
	1 (3.3%)
	1 (3.3%)

	2nd
	118
	77 (65.3%)
	5 (4.2%)
	3 (2.5%)

	3rd
	62
	42 (67.7%)
	2 (3.2%)
	1 (1.6%)

	Total 
	210
	139 (66.2%)
	8 (3.8%)
	5 (2.4%)

	p-value
	
	0.944
	0.935
	0.866



The result of the prevalence and Co-infection of malaria parasites and Hepatitis B Virus infections in relation to Parity is as presented in table 4. The Prevalence of Malaria parasites by Parity was highest in primigravidae 44(73.3%) and lowest in multigravidae 95(63.3). The Prevalence of Hepatitis B Virus by Parity was highest in multigravidae 6(4.0%) and lowest in primigravidae 2(3.3%). The Co-infection of Malaria parasites and Hepatitis B Virus by Parity was found to be highest in multigravidae 4(2.7%) while primigravidae had the least co-infection 1(1.7%) prevalence. There was no significance difference between prevalence and parity of the participants.
Table 4: Prevalence and Co-infection of Malaria parasites and Hepatitis B Virus in relation to parity.
	PARITY
	No. Examined
	No. Infected with Malaria Parasites n(%)
	No. Infected with Hepatitis B Virus n(%)
	No. Co-Infected with Both 
n(%)

	Primi-gravidae
	60
	44 (73.3%)
	2 (3.3%)
	1 (1.7%)

	Multi-gravidae
	150
	95 (63.3%)
	6 (4.0%)
	4 (2.7%)

	Total 
	210
	139 (66.2%)
	8 (3.8%)
	5 (2.4%)

	p-value
	
	0.166
	0.820
	0.668



The knowledge about Malaria and Hepatitis B and its preventive measures during pregnancy from the questionnaire is presented in Table 5. According to the responses from the structured questionnaire, 96(45.71%) claimed to make use of Insecticidal Treated Bed-nets (ITNs) while 114(54.29%) does not make use of Insecticidal Treated Bed-nets(ITNs). Similarly, 108(51.42%) claimed to have received Intermittent Preventive Treatment(IPT) during this pregnancy, while 102(48.57%) have not received Intermittent Preventive Treatment(IPT) during this pregnancy. On the other hand, 4(1.9%) claims to have received the Hepatitis B vaccine during this pregnancy, while 206(98.1%) have not received the Hepatitis B vaccine during this pregnancy. Again, 181(86.19%) responded in the affirmative for being aware of malaria transmission through mosquito bites, while 29(13.81%) were not aware of malaria transmission through mosquito bites. Furthermore, 68(32.38%) agreed to being aware of Hepatitis B virus transmission from mother to child during childbirth, while 142(67.62%) were not aware of Hepatitis B transmission from mother to child during childbirth. Lastly, 14(6.67%) claimed to have the knowledge of the potential health risks of Co-infection with malaria and Hepatitis B during pregnancy, while 196(93.33) had no knowledge of the potential health risks of Co-infection with malaria and Hepatitis B during pregnancy.
Table 5: Knowledge about Malaria and Hepatitis B and its preventive measures during pregnancy
	VARIABLES
	RESPONDENTS

	
	YES
	% Response
	NO
	% Response

	Use of Insecticidal Treated Bed-nets (ITNs)
	75
	35.71%
	135
	64.29%

	Have you received Intermittent Preventive Treatment (IPT) during this pregnancy
	108
	51.42%
	102
	48.57%

	Have you received Hepatitis B vaccine during this pregnancy 
	4
	1.9%
	206
	98.1%

	Awareness of malarial transmission through mosquito bites
	181
	86.19%
	29
	13.81%

	Awareness of hepatitis B transmission from mother to child during childbirth
	68
	32.38%
	142
	67.62%

	Knowledge of the potential health risks of Co-infection with malaria and Hepatitis B during pregnancy

	14
	6.67%
	196
	93.33%


Table 6: Knowledge about Malaria and Hepatitis B and their Diagnosis
	VARIABLES
	RESPONDENTS

	
	YES
	% Response
	NO
	% Response

	Previous Diagnosis of Malarial infection during pregnancy 
	83
	39.52%
	127
	60.48%

	Previous Diagnosis of Hepatitis B infection during pregnancy
	5
	2.38%
	205
	97.62%

	Have you been tested for malaria during pregnancy
	207
	98.57%
	3
	1.43%

	Have you been tested for hepatitis B during pregnancy
	44
	20.95%
	166
	79.05%

	Do you have adequate access to healthcare services
	177
	84.29%
	33
	15.71%


The result about knowledge of malaria and Hepatitis B and their diagnosis is represented in table 6. According to the responses from the structured questionnaire, 83(39.52%) agreed to have been previously diagnosed of malarial infection during pregnancy, while 127(60.48%) have not been diagnosed of malarial infection during pregnancy. Among the respondents, 5(2.38%) claimed to have been diagnosed for Hepatitis B infection during pregnancy, while 205(97.62%) have not been diagnosed of Hepatitis B infection during pregnancy. 207(98.57%) claims to have been tested for malaria during pregnancy, while 3(1.43%) have not been tested for malaria during pregnancy. Also, 44(20.95%) claimed to have been tested for hepatitis B during pregnancy, while 166(79.05) have not been tested for hepatitis B during pregnancy. Lastly, 177(84.29%) agreed to having adequate access to healthcare services, while 33(15.71%) does not feel adequate access to health care services. 

4. DISCUSSION
Malaria and Hepatitis B infections are both endemic and life-threatening diseases in this part of the world. This study presents 66.2% prevalence rate of malaria parasite infection that was recorded among the pregnant women in the study population. This prevalence is high and shows that malaria infection is endemic in the study area. This result further confirms the susceptibility of pregnant women to infections which has been previously attributed to immune suppression as a result of pregnancy (Schantz-Dunn and Nour, 2009). The prevalence of malaria in this study is higher than what was reported in different parts of Nigeria. For instance, In Nnamdi Azikiwe University Teaching Hospital, Nnewi, Ikeh et al. (2024) documented 27% malaria prevalence among pregnant women. In Argungu, Kebbi State, another lower prevalence of 41.6% was reported among pregnant women (Fana et al., 2015) and in Onitsha, Anambra State, Aribodor et al. (2015) had also reported a lower prevalence rate of 48.5%. However, the prevalence of malaria reported in this study is similar to the 65.8% reported by Omoya and Atobatele (2017) in Lagos State and the 64.5% recorded in Anambra State among pregnant women attending antenatal care in selected healthcare facilities (Umeh et al, 2020). In contrast, the prevalence of malaria recorded in this study is lower than the 78.9% prevalence in Benin-City, Edo State as reported by Oladeinde et al. (2012). The high prevalence of malaria (66.2%) recorded in the study area might be due to the fact that a higher percentage of pregnant women who were screened for malaria during this study were not making use of the Insecticidal Treated-Bed nets as revealed by the questionnaire survey. It can also be due to the period of the study which was in the rainy season, and pregnant women are more at risk during the rainy season, especially if they live in areas with inadequate mosquito control (Umeh et al., 2020). It can also be attributed to the fact that pregnant women in the study area stayed outdoor for longer periods especially at night where they are exposed to mosquito bites before getting indoors. The study presents a Prevalence of 3.8% for Hepatitis B Virus (HBV) among the pregnant women in the study area. This HBV prevalence is in line with the 2.8% and 3% HBV prevalence reported in Port-Harcourt, Rivers State and Oshogbo, Osun State by Obi et al. (2006) and Adeleke et al. (2013) respectively. However, the prevalence recorded in this study is lower than was reported in Zaria (13.3%) by Jatau and Yabaya (2009) and also in Niger State where a prevalence rate of 12.3% was reported (Ndams et al., 2008).The difference in Hepatitis B Virus prevalence rate was suggested to follow a course of low prevalence from the southern parts of Nigeria increasing to a higher prevalence rate in the northern parts of Nigeria (Anaedobe et al., 2015).The low prevalence of Hepatitis B in the study may be due to adequate access to healthcare of the pregnant women in the study population which was revealed by the questionnaire survey. The study further revealed the co-infection rate of malaria and Hepatitis B Virus among the pregnant women to be 2.4%. In Oshogbo, Osun state, a co-infection rate of malaria and Hepatitis B virus infection of 1% was reported (Adeleke et al., 2013) which agrees with the findings recorded in this study. Although the co-infection rate of malaria and Hepatitis B virus in this study is low, the infection still possess a great threat to pregnant women. Hepatitis B virus (HBV) infection during pregnancy can pose risks to both the mother and the baby, including increased risk of jaundice, maternal liver disease, preterm birth, gestational complications, and transmission of the virus to the infant. Chronic HBV infection is also associated with cirrhosis and hepatocellular carcinoma. According to Asafo-Agyei and Samant (2025), Universal screening for HBV during pregnancy is crucial, and antiviral therapies are recommended for mothers with high viral loads to reduce transmission risk.
Statistically, no significant difference was recorded among different age groups of the pregnant women. Nevertheless, highest prevalence (70.8%) of malaria was recorded among pregnant women within age group 36-40 years. This result corroborates the work of Ikeh et al. (2024) that also reported highest malaria prevalence among pregnant women within the age bracket of 31-35 years old. This finding deviates from the report of Ali (2022) who stated that there is a lower prevalence among older pregnant women due to the existence of natural immunity to infectious diseases acquired over time due to years of exposure to mosquito bites. Considering the fact that most women in this age range might have already given birth to other children, the statement by Beck et al. (2001) that “with successive pregnancies, pregnant women develop efficient mechanism against infections” becomes a contradiction. This suggests that malaria infection might not be age dependent but rather due to other factors, including level of exposure. Higher prevalence was also recorded among the primigravidae (73.3%). Primigravidae recorded the highest malaria prevalence compared to multigravida although the result was not significant. Type 1 cytokines are crucial for initiating and maintaining cellular immune responses. As such, McGregor (1984) suggests that susceptibility of primigravidae (women experiencing their first pregnancy) to certain infections or diseases, like malaria, can be linked to a dampened or inhibited response of type 1 cytokines. These include interferon, interleukin 2, interleukin 12, and tumor necrosis factor. In contrast, Hepatitis B was more prevalent among older pregnant women within age group 41-45years with 20.0% prevalence and the multigravidae with 4.0% prevalence. The increased prevalence of Hepatitis B among the older women and multigravidae might be due to their increased exposure to risk factors such as blood transfusion, multiple sexual partners, exposure to intravenous drugs and surgical procedures. The result also indicated that malaria infection was highest (67.7%) among women in their third trimester. This finding agrees with the work of Idowu et al. (2006) that reported the highest prevalence 47.5% among third trimester pregnant women in Abeokuta, Ogun State. However, the result recorded in this study is in contrast to the result reported in Uyo, Akwa Ibom State, Nigeria where women in their first trimester had the highest prevalence of 87.87% (Udoidung and Eyoh 2015). Pregnant women in their second trimester had the highest prevalence (4.2%) of Hepatitis B virus followed by the third trimester. This is similar to the result reported by (Yakassai et al., 2012) who recorded highest prevalence 10.3% among pregnant women in their second trimester. These varying prevalences could probably be as a result of risky behaviours and immune response and poor health system.
5. Conclusions
This study has revealed that pregnant women are still very much at risk of malaria and hepatitis B virus and that the two infections can co-infect in pregnant women. The prevalence recorded for hepatitis B Virus among the pregnant women implies that the area under study and study group showed a low endemicity for the infection. Nevertheless, the severity of this disease and the possibility of its vertical transmission to new-borns, implies that the prevalence recorded cannot be overlooked. Furthermore, demographic factors such as gravidity, trimester period, and age are widely regarded as contributors to the high prevalence of these diseases among the pregnant women, although results showed no significant in the current study.

6. Recommendation
Malaria is a serious public health problem particularly in pregnant women in the tropics. Plasmodium falciparum is responsible for the majority of malaria infections that occur in pregnancy as compared to other variants of the parasite. It is therefore recommended that pregnant women should protect themselves from malaria through prophylaxis and by avoiding mosquito bites which cause malaria. They can achieve this by wearing clothing especially at night, use of insecticides and repellants, limiting outdoor activities at night, keeping their surroundings clean, sleeping under Insecticidal Treated Bed-nets (ITNs) and above all endeavor to report clinical symptoms for early diagnosis and treatment of cases. Also, for Hepatitis B Virus infections, there should be regular HBV vaccination. Usage of vaccines like Engerix-B and Recombivax HB are recommended for pregnant women. Since 2020, WHO also recommends that pregnant women who test positive for Hepatitis B Virus infection, receive tenofovir prophylaxis from the 28th week of pregnancy until at least birth under certain conditions. This recommendation, which is in addition to the 3-dose hepatitis B vaccine in all infants, helps to prevent further transmission of Hepatitis B Virus from Mother to Child during pregnancy and delivery.
The hospital management where pregnant women attend antenatal clinic, should organize enlightenment programs on the causes, effects, potential health risks and prevention of malaria and Hepatitis B with their co-infection from time to time for pregnant women to ensure their understanding of the risk factors and transmission route of the disease.

Ethical Approval
Ethical approval for the conduct of this study was obtained from the Ministry of Health, State Secretariat Awka, Anambra State. The ethical approval letter was assigned reference number: MH/COMM/523/VOL.53.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.


REFERENCES
Adeleke, M. A., Adebimpe, W. O., Sam-Wobo, S. O., Wahab, A. A., Akinyosoye, L. S. and     Adelowo, T. O. (2013).  Sero-prevalence of malaria, hepatitis B and syphilis among pregnant women in Osogbo, Southwestern Nigeria. Journal of Infectious Diseases and Immunity, 5(2): 13-17.
Adeyemi, A. B., Ayede, A. I. and Ige, O. O. (2021). Prevalence of co-infection of malaria and hepatitis B virus among pregnant women in a tertiary hospital in Nigeria. Journal of Infection in Developing Countries, 15(2), 179-184.
Ali, R. (2022). Malaria prevalence among pregnant women in relation to parity, gestation period and age in Gombe, northeastern Nigeria. Journal of Applied Sciences and Environmental Management, 26(6): 1063-1066.
Anaedobe, C G., Fowotade, A., Omoruyi, C. E. and Bakare, R. A. (2015). Prevalence, socio-demographic features and risk factors of Hepatitis B virus infection among pregnant women in Southwestern Nigeria. The Pan African Medical Journal, 20: 406.
Aribodor, D. N, Ezenwa, P. C., Aribodor, O. B., Emelumadu, O. F. and Eneanya, O. E. (2015). Malaria Prevalence, the Use of Intermittent Preventive Therapy and Long- Lasting Insecticidal Nets among Pregnant Women in Onitsha, Anambra State, Nigeria. International Journal of Tropical Diseases & Health, 8(4): 144-149.
Asafo-Agyei, K. O. and Samant, H. Pregnancy and Viral Hepatitis. [Updated 2025 Jan 22]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK556026/
Beck, S., Mockenhaupt, F. P., Bienzle, A. U. Eggelte, T. A., Thompson, W N. and Stark, K. (2001). Multiplicity of Plasmodium falciparum infection in pregnancy. American Journal of Tropical Medicine and Hygiene, 65(5): 631-636.
Desai, M., Terkuile, F. O., Nosten, F., McGready, R., Asamoa, K., Brabin, B. and Newman, R. D. (2007). Epidemiology and burden of malaria in pregnancy. The Lancet Infectious Diseases, 7(2): 93-104.
Fried, M. and Duffy, P. E. (1996). Adherence of Plasmodium falciparum to chondroitin sulfate A in the human placenta. Science, 272(5267): 1502–1504. https://doi.org/10.1126/science.272.5267.1502.
Idowu, O. A., Mafiana, C. F. and Sotiloye, D. (2006). Malaria among pregnant women in Abeokuta, Nigeria. Tanzania Health Research Bulletin, 8(1): 28–31. https://doi.org/10.4314/thrb.v8i1.14209.                                                     
Ishar, C. O., Ikeh, M. I., Okeke, O. A., & Benedict, A. G. (2024). Healthcare-Associated Intestinal Protozoan Parasites among Inpatients of a Tertiary Healthcare Facility in Awka, Anambra State, Nigeria. International Journal of Enteric Pathogen, 12(1): 15-20.
Ikeh, M. I., Maduakor, C. C., Ishar, C. O., Yongo, D. D., Okeke, O. A., Ukanwa, C. C., Okeke, C. J., Obiakor, U. A. and Nwankwo, S. I. (2024). Prevalence of Malaria Infection among Pregnant Women Attending Antenatal Clinic in Nnamdi Azikiwe University Teaching Hospital, Nnewi. African Journal of Health, Nursing and Midwifery, 7(4): 111-118. DOI: 10.52589/AJHNM-GMHCLGRN. 
Jatau, E. D. and Yabaya, A. (2009). Seroprevalence of hepatitis B virus in pregnant women attending a clinic in Zaria, Nigeria.  Science World Journals, 3 (4): 7-9
McGregor, I. A. (1984). Epidemiology, malaria and pregnancy. American Journal of Tropical Medicine and Hygiene, 33: 517-525.
Ndams, I. S., Joshua, I. A., Luka, S. A. and Sadiq, H. O. (2008). Epidemiology of hepatitis B infection among pregnant women in Minna, Nigeria. Science World Journal, 3(3): 5-8.
Oladeinde, B. H., Omoregie, R., Odia, I. and Oladeinde, O. B. (2012). Prevalence of Malaria and Anaemia among Pregnant Women Attending a Traditional Birth Home in Benin City, Nigeria. Oman Medical Journal, 27(3): 232-236.
Omoya, O. F. and Atobatele, O. O. (2017). Co-Infection of Malaria and Typhoid Fever among Pregnant Women Attending Primary Health Care Centre, Ojo Local Government - Lagos, Nigeria. Health Science Journal, 11(2).
Schantz-Dunn, J. and Nour, N. M. (2009) Malaria and pregnancy: a global health perspective. Review of Obstetrics Gynecology, 2: 186-192.
Umeh, J. C. Onuoha S. C. and Oguoma, I. A. (2020). Malaria prevalence and associated risk factors in a rural community of Anambra State Nigeria. African Journal of Infectious diseases, S 4(1): 20-27.
Udoidung, N. I. and Eyoh, E. E. (2015), Prevalence of co-infection of malaria and typhoid in pregnant women in Uyo,  Akwa- Ibom State. Nigeria World Journal of Applied Science and Technology, 7: 89-97.
World Health Organization. (2017). Global hepatitis report 2017. World Health Organization. Retrieved from https://www.who.int/publications/i/item/9789241565455. Accessed on 25/04/2025.
Schweitzer, A., Horn, J., Mikolajczyk, R. T., Krause, G. and Ott, J. J. (2015). Estimations of worldwide prevalence of chronic hepatitis B virus infection: A systematic review of data published between 1965 and 2013. The Lancet, 386(10003): 1546–1555. https://doi.org/10.1016/S0140-6736(15)61412-X
Shi, L., Yang, Y., Wang, H., Ma, L., Schreiber, A., Li, H. and Chen, W. (2016). Impact of hepatitis B virus infection on pregnancy and neonatal outcomes: A population-based study in China. BMC Infectious Diseases, 16(1): 1–8. https://doi.org/10.1186/s12879-016-1475-3
Jeya, M., Sankar, P. and Sudhakar, M. (2010). Co-infection of malaria and hepatitis B virus among pregnant women in sub-Saharan Africa: A public health concern. Tropical Journal of Medical Research, 14(2): 89–94.
Freimanis, G. L., Ogunro, K., Bowyer, P. W., Badhan, A., Dicks, M. D. J., Reyes-Sandoval, A. and Hill, A. V. S. (2012). Immune responses to a recombinant adenovirus type 5 malaria vaccine (NMRC-MV-Ad-PfCA) and the effect of hepatitis B co-infection in a West African population. PLoS ONE, 7(5): e33685. https://doi.org/10.1371/journal.pone.0033685
Aernan, P. T., Orkuma, J. A. and Aernan, J. T. (2011). Effect of Hepatitis B virus infection on the development of malaria parasite in the liver. Journal of Microbiology and Antimicrobials, 3(4): 67–71.
Harmon, A., Chang, M., Salemi, J. L. and Chandler, K. (2012). Impact of malaria and hepatitis B co-infection during pregnancy: A review of pathophysiology and clinical outcomes. Journal of Infectious Diseases in Obstetrics and Gynecology, Article ID 123456. https://doi.org/10.1155/2012/123456
National Oceanic and Atmospheric Administration. (2019). Climate data for Awka, Nigeria. NOAA. Available on: https://www.noaa.gov/. Accessed on 25/04/2025
Fana, S. A., Bunza, M. D. A., Anka, S. A., Imam, A. U. and Nataala, S. U. (2015). Prevalence of malaria among pregnant women in Argungu, Kebbi State. Infectious Diseases of Poverty, 4: 24. https://doi.org/10.1186/s40249-015-0054-0                                                    

World Health Organization. (2015). Hepatitis B fact sheet. Available on: https://www.who.int/news-room/fact-sheets/detail/hepatitis-b. Accessed on 25/04/2025.
World Health Organization (WHO). (2020). Hepatitis B. Retrieved from https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
World Health Organization (WHO). (2021). World malaria report 2021. Geneva: WHO.
Yakasai, I. A., Ayyuba, R., Abubakar, I. S. and Ibrahim, S. A (2012), Sero-prevalence of hepatitis B virus infection and its risk factors among pregnant women attending antenatal clinic at Aminu Kano Teaching Hospital, - Kano, Nigeria. Journal of Basic and Clinical Reproductive Sciences, 1(1-2): 49-55.







10

image1.jpeg
rona





