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Abstract
Introduction
Human immunodeficiency virus, Hepatitis B Virus and Syphilis in pregnancy increases the risk of maternal and morbidity and mortality, and also pose a risk to the fetus due to mother to child transmission. This work was aimed at determining the sero-prevalence of HIV, HBV and Syphilis amongst pregnant women in Rivers State, Nigeria. 
Method
This was a retrospective cross-sectional study of pregnant women attending antenatal clinic at the Rivers State University Teaching Hospital, Rivers State from 1st January 2015 – 31st December 2023. A total of 16,605 pregnant women were seen during the study period. A pretested data extraction form was used to obtain information on the socio demographic status, screening for HIV, hepatitis B surface antigen (HBsAg) and syphilis from the antenatal record registrar.The data were computed into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The results were presented in tables.


Results
A total of 16605 pregnant women were seen at the antenatal clinic of RSUTH, Port Harcourt, between 2015 and 2023. The mean age was 31.61 years, with age range of 15-58 years. The age group of 26 to 35 years comprised 67.2% of the participants while participants aged more than 45 years comprised 0.4%. Out of 16605 antenatal women, 804 were HIV positive giving a seroprevalence rate of 4.8%, HBV infection had a prevalence of 1.2%, while the prevalence of syphilis was 0.1%. 
Conclusion
The observed prevalence of HIV, HBV and syphilis in this study was 4.8%,1.2% and 0.1% respectively. The findings of this study could have important public health implications as there is a continued decline in the seroprevalence when compared to similar studies in our locality thus revealing an increase in the uptake of the opt-out screening programmes in pregnancy. Thus, routine screening and treatment during pregnancy should be encouraged to further reduce the risk of maternal and fetal morbidity and mortality.
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Introduction
Sexually transmitted diseases (STDs/STIs) in a pregnant woman can cause serious complications such as miscarriage, premature birth, low birth weight, and transmission to the baby.1 The Centre for Disease Control (CDC) and World Health Organization (WHO) advocate for the opt-out approach for routine antenatal screening for human immunodeficiency virus (HIV), Hepatitis B (HBV), Hepatitis C (HCV), and syphilis. Women are counseled and informed that the test is part of standard care, yet retain the right to refuse (opt-out).2 An intervention will take place following the detection of any infectious disease. Almost all pregnant women visiting our facility participate in this infectious disease screening programme, this has helped to further strengthen the drive for prevention of mother to child transmission (PMTCT) of infectious disease.3
HIV infection among pregnant women has is a global public health issue with serious impact. Globally, an estimated 1.3 million women living with HIV become pregnant each year.4 Prevalence of HCV among pregnant women in sub-Saharan Africa was estimated to be 3%.In the absence of intervention, the rate of transmission of mother to child transmission of HIV ranges from 15% to 45%.5 Perinatal transmission of HIV is a major challenge of the HIV/AIDS epidemic, accounting for 90% of all paediatric HIV worldwide.6 As such, identification of HIV infection during antenatal care should be immediately followed by an intervention to reduce the risk of transmission. Pregnancy is a physiologic state, it has little or no contribution to the progression of HIV especially in asymptomatic women or those in the early stage of the infection.7 However, it presents substantial risks to the new born and members of the health care givers. The risk of maternal death tends to increase eightfold in pregnant women living with HIV.8 Advanced stage HIV infection is associated with marked immune compromise making the pregnant woman to be at risk of opportunistic infections and thus negatively influencing the outcome of pregnancy.9 A pregnant woman with HIV can have a healthy baby and prevent transmitting the virus (less than 1% risk) by taking antiretroviral treatment to achieve an undetectable viral load. Treatment should start as early as possible and continue until child birth. The newborn is commenced on anti-retroviral medication as soon as possible to ensure PMTCT of the disease.10
Hepatitis B virus (HBV) infection is an important health problem and the major cause of chronic hepatitis, cirrhosis and hepatocellular carcinoma (HCC) worldwide.11 About 5% of the world population are asymptomatic carriers and approximately 350 million people are infected with HBV worldwide. In Sub-Saharan Africa, the overall HBsAg carrier rate is 5-20%.12 In Nigeria, the prevalence rate among the general population is 12.2% and a systematic review of HBV infection among Nigerian pregnant women was 14.1%.13 Hepatitis B virus can be transmitted among family members of carriers possibly by contact of nonintact skin or mucous membrane or saliva containing HBV, other means include exposure to contaminated blood, body fluids, sharps, unprotected sexual intercourse with an infected person, blood transfusion and vertical transmission from mother to child.14 If a pregnant woman tests positive for Hepatitis B, it is crucial to intervene in order to prevent mother to child transmission. The newborn must receive the Hepatitis B vaccine and Hepatitis B Immune Globulin (HBIG) within 12 hours of birth. With proper treatment, 95% of infants are protected. Likewise, partners and household members of the pregnant woman are to be tested and those that are positive are to receive treatment.15 Infection with HBV may adversely affect pregnancy outcome, leading to spontaneous abortion, premature delivery, intrauterine growth restrictions, and low birth weight infants16
Syphilis is caused by the spirochete Treponema pallidum. Infection during pregnancy is associated with the risk of trans-placental infection to the fetus.17 World Health Organization (WHO) estimated that up to 1.5 million cases of syphilis in pregnancy occurs each year.17 Pregnancies complicated by syphilis may result in intra-uterine growth restriction, non-immune hydrops fetalis, stillbirth, preterm delivery and spontaneous abortion18. The manifestation of congenital syphilis depends on many factors; gestational age, stage of maternal syphilis, maternal treatment and immunological response of the fetus.17 Serological testing for syphilis can be divided into two main categories namely non-treponemal and specific treponema test. Non treponemal test such as Venereal Disease Research Laboratory (VDRL) and Rapid Plasma Reagin (RPR) detect antibodies to syphilis. The Specific treponemal tests detect antibodies directly against Treponema pallidum to confirm syphilis infection.19 In our laboratory, we use VDRL to screen for syphilis. When a pregnant woman tests positive for syphilis, immediate treatment with benzathine penicillin G is essential to cure the infection, prevent transmission to the fetus, and avoid severe outcomes like stillbirth or congenital syphilis. Treatment, ideally before the second trimester, is highly effective.20 Timely diagnosis and proper management of HIV, HBV and Syphilis infection in the pregnant woman is important in order to prevent adverse outcome. This study is aimed at estimating the seroprevalence of HIV, HBV, HCV, syphilis, and co-infections among antenatal women in Rivers State, Nigeria. 

Methodology
This was a retrospective cross-sectional study of pregnant women attending antenatal clinic at the Rivers State University Teaching Hospital, Rivers State from 1st January 2015 – 31st December 2023. Rivers State is located in the south-south region of Nigeria. Rivers State University Teaching Hospital (RSUTH) is a State-government owned 600 bed capacity tertiary institution. A total of 16,605 pregnant women were seen during the study period. A pretested data extraction form was used to obtain information on the socio demographic status, screening for HIV, hepatitis B surface antigen (HBsAg) and syphilis from the antenatal record registrar. Antibodies to HIV-1 and -2 were screened with Abott Determine and Immunocomb (Alere Medical Company, Limited, Japan). Hepatitis B surface antigen  were determined using Clinotech diagnostic enzyme-linked immunosorbent (ELISA) test kits. Syphilis was screened with Veneral Disease Research Laboratory Clinotech Biotech Inc.test kit.). The data were computed into Microsoft Excel 2016 spreadsheet and analyzed with the IBM SPSS Version 26. The results were presented in tables.







Results
[bookmark: _Hlk224685367]A total of 16605 pregnant women were seen at the antenatal clinic of RSUTH, Port Harcourt, between 2015 and 2023. The mean age was 31.61 years, with age range of 15-58 years. The age group of 26 to 35 years comprised 67.2% of the participants while participants aged more than 45 years comprised 0.4%. Out of 16605 antenatal women, 804 were HIV positive giving a seroprevalence rate of 4.8%, HBV infection had a prevalence of 1.2%, while the prevalence of syphilis was 0.1%. 

Table 1. Age category
	Variables
	Frequency
	Percentage

	18-25 years
	1819
	11.0

	26-35 years
	11159
	67.2

	36-45 years
	3565
	21.4

	>45 years
	62
	0.4

	Total
	16605
	100.0

	Mean age (SD)
	31.61
	Range (15-58)













Table 2. Serological indices of the study population
	Variables
	Frequency
	Percentage

	HIV
	
	

	Negative
	15801
	95.2

	Positive
	804
	4.8

	HBsAg
	
	

	Negative
	16406
	98.8

	Positive
	199
	1.2

	VDRL
	
	

	Negative
	16589
	99.9

	Positive
	16
	0.1













Discussion
HIV screening during pregnancy is vital in the PMTCT programme. This study revealed that the seroprevalence of HIV among pregnant women was 4.8%. This is similar to the national average seroprevalence as reported by the Federal ministry of health in Nigeria.21 An earlier retrospective study done in our locality had a higher seroprevalence of 5.9%.22  higher seroprevalence has also been reported in different parts of Nigeria.22,23,24   A possible explanation for the  decrease in the seroprevalence as observed in our study could be due to an improving health education regarding the prevention of sexually transmitted diseases, abolishment of harmful cultural practices such as female genital mutilation with shared sharp objects as well as an increase in the uptake of anti-retroviral medications. On the other hand, the low seroprevalence observed in our study could be because it was a hospital-based study and thus may not represent the true picture in our rural communities in Rivers State. Most rural centres are marked by poor compliance to antenatal testing and visits. Furthermore, most educational materials are published in English language leading to a communication gap.
The crux of the matter in HBV infection in pregnant women is the potential risk of mother to child transmission during delivery. Based on HBsAg prevalence, the endemicity of HBV infection has been classified as follows; low (<2%), lower-intermediate (2–4.99%), higher-intermediate (5–7.99%), and high (>8%)25 The seroprevalence of HBsAg positivity among pregnant women in our study was 1.2%, that is low Sero-prevalence. This is contrary to the high intermediate and high seroprevalence (4.3% to 9.3%) reported in several regions of Nigeria.26,27,28,29   furthermore, the reported range of HBV infection among pregnant women in Africa varies from 9% to 20%.30. The possible explanation for low sero-prevalence of HBV infection among pregnant women in our study can be attributed to variance in sample size, study participants and study design. Also, our study was mainly hospital based and retrospective in nature and could have been affected by possible missing records due to absence of electronic medical records.
The seroprevalence of syphilis among pregnant women in our study using VDRL screening was 0.1%. This is lower than the sero prevalence (1.8%) of a previous work done in our locality.31 An earlier study than the later showed a higher prevalence (7.28%)32 thus revealing a steady decline in the seroprevalence level of syphilis among pregnant women in our locality. However, the sero-prevalence of syphilis among pregnant women in Africa ranged between 2.4 to 2.9%.33  Variations in laboratory techniques used to detect syphilis infection could also contribute to these discrepancies as well as difference in sample size and sampling methods.
Conclusion
The observed prevalence of HIV, HBV and syphilis in this study was 4.8%,1.2% and 0.1% respectively. The findings of this study could have important public health implications as there is a continued decline in the seroprevalence when compared to similar studies in our locality thus revealing an increase in the uptake of the opt-out screening programmes in pregnancy. Thus, routine screening and treatment during pregnancy should be encouraged to further reduce the risk of maternal and fetal morbidity and mortality.
Possible limitation of the study
The hospital based retrospective nature of this study could have affected our result due to possibility of loss of records owing to the absence of an electronic medical record and may not also reflect what happens in the rural areas of the state, as some pregnant women may not have access to centres with routine antenatal opt-out testing programmes.
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