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Epidemiological dynamics of syphilis, Hepatitis B,
and C co-infection among pregnant women in some
communities in Okarika LGA of Rivers State, Niger

Delta

Abstract

The increase in the spread of sexually transmitted infections among pregnant women is a
public health concern, even as it puts the mother and foetus at high risk. The study aimed
to determine the sero-prevalence of syphilis, hepatitis B, and C among pregnant women
visiting antenatal clinics and the Okrika General Hospital facility. A cross-sectional and
convenience sample research design was explored to recruit a total of 119 subjects. Their
blood samples were aseptically obtained with a 5 ml sterile needle and syringe after oral
and written consent was obtained from the subjects, even as their demographic data were
obtained using structured questionnaire. Using rapid test kits, the collected blood samples
were tested in accordance with the manufacturer’s instructions and the results were analysed
statistically using SPSS, version 23. The study recorded no co-infection, but a prevalence
of 9.2% and 8.4% were observed for hepatitis B and hepatitis C. Based on maternal age,
it was recorded that the age bracket with the highest HBsAg prevalence was between 15
and 25 years, with a 5.0% prevalence rate. It was followed by the age bracket 26-35 years
with a prevalence rate of 2.5%. The gestational age with the highest prevalence rate was
second trimester with 6 (5.0%). In terms of parity, the highest prevalence was found among
women who had two children with a percentage of 4.2%, followed by women with three
children (3.4%) There is need for public awareness and continuous monitoring should be
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underpinned in our communities to reduce the trend.
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Introduction

In most developing countries such as Nigeria, and the world at
large, sexually transmitted infections (STIs) such as Hepatitis B
virus, Human Immunodeficiency virus, Trichomonas vaginalis,
Neisseria Gonorrhoeae, Syphilis and Genital herpes remain an issue
of public health concern.' An estimated 1.3 billion persons are said
to have contracted STI worldwide.* According to the World Health
Organization (WHO), about 18 million women are infected with
syphilis worldwide, out of which 305,000 pregnant women account
for neonatal and foetal deaths yearly, which leaves approximately
215,000 children at risk of death resulting from congenital diseases,
prematurity, and low birth weight.*> Syphilis is an STI caused by
Treponema pallidum, a mobile, gram-negative bacterium.® Hepatitis
B infection is caused by the Hepatitis B virus (HBV) and this could
lead to death as a result of cirrhosis, non-liver and liver cancers.”®
The risks of infection also include tattooing, dental and surgical
procedures, having sexual intercourse with multiple and unvaccinated
sex partners, and exposure to infected body fluids such as seminal
fluid, saliva and blood.’"" Mother-to-child transmission of this virus
occurs either during delivery (perinatally) or through exposure to
infected blood (horizontally). The World Health Organization (WHO)
and the Federal Ministry of Health reported a prevalence of 11.2%
in Nigeria. According to the WHO, there is a higher prevalence of
HBYV in Africa and the Western Pacific Regions with 6.1% and 6.2%
infected among the adult population, respectively.’

Hepatitis C virus (HCV) is less common in comparison with other
STIs."? Its transmission is often through transfusion of unscreened

blood, sharp objects such as needles, sexual practices resulting in
exposure to blood and mother-to-child transmission. Nevertheless,
most persons infected with HCV are asymptomatic and often do not
know they have been infected.!>!* Worldwide, the prevalence rate of
HCV ranges from 0.5% to 1.0% in the areas with less infection and
1.5% to 2.3% in the areas most affected.> However, in Nigeria, the
prevalence rate of this virus is 2.0%.'

Due to the similar modes of transmission of HBV, HCV, and
syphilis, most individuals including pregnant women are exposed
to them in different combination mix. Research on pregnant women
showed a prevalence rate of 12.4%, 3.4%, 2.6%, and 0.08% for HIV,
HBYV, HCV, and syphilis, respectively. While there were co-infection
cases for HIV-HBV and HIV-HCV, none was recorded for HBV-
HCV."5 Co-infections have been linked with drug resistance, sub-
optimal response, cross-resistance, and hepatoxicity related to drugs.'
Previous studies reported the presence of HBV and HCV among
military personnel and residents of an Orashi community in the Niger
Delta region of Nigeria.!”!® These infections cause complications
in pregnant women; as such, this study aims at reporting the sero-
prevalence of hepatitis B, hepatitis C, and syphilis co-infection among
pregnant women in Okirika Local Government Area, Rivers State,
Nigeria, which has huge scarcity of reported and published literature.
Nevertheless, given the paucity of research data on the above research
focus, in the remote communities of the Niger Delta region, it is
firmly expected that data generated would help to fast-track policy
formulation and implementation of health policies by the relevant
government health agencies, for the protection and management of
these vulnerable groups among us in our communities.
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Materials and methods

Study area

The study is a cross-sectional research design carried out among
pregnant women in Okrika, Rivers State. However, Okrika Local
Government Area is an island located in Rivers State, Nigeria. It is
in the southern part of Port Harcourt, the capital of Rivers State and
also the headquarter of all Niger Delta oil producing states. It is also
worthy of note, to mention very clearly that Okirika is an integral
part of Niger Delta communities. The area has rich natural gas and
crude oil deposits. The major occupations of its occupants are fishing
and petty trading; however, crop farming of oil palm, plantain, and
cassava is also done in a small scale. Subjects for this study were
drawn from different health facilities in the area of study figure 1.

Figure | Map of Rivers State Showing different Local Govt.Area that makes
up the State and Okirika LGA (Study Location).

Study population

Subjects for this study were women who were >15 years attending
the antenatal clinics of different health facilities in the study location.
One hundred and nineteen (119) self-administered questionnaires
were used to obtain subjects ’demographic data. The questionnaires
were filled out by those who could read and write, while they were
read out to those who could not, and their responses were documented
accordingly with the help of a local language interpreter.

Sample collection and preparation

Whole venous blood (5 ml) from the antecubital vein collected
from each subject was dispensed in plain serum bottles and left to
clot. At 1500 rpm, the sample was spun for 5 minutes, after which
the serum was recovered and tested for HBsAg, HCV and syphilis
respectively.

Exclusion criteria: Women who were >15 years but did not give their
consent were excluded from the study. Also, those who were visitors
to the community or were presently being treated for hepatitis B or
any other viral infection were excluded.
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Inclusion criteria: Pregnant women who were >15 years, occupants of
the community and accepted to be part of the study having understood
the nature and purpose of the study were included in the study.

Ethical advocacy: Oral and written consent was obtained from
the subjects before their blood samples were collected. This was
actualized by explaining to the subjects what the study was all about,
and the step-by-step systematic approach that would be involved in
the project. Thus, after the much-needed explanation, the subjects
who gave their consent were enrolled in the study and the subjects
who said no were not included in the study.

Laboratory experimental

HBsAg, HCV and syphilis assay: They were carried out by using
rapid test kits (SWE-care diagnostics) and this is based on the principle
of sandwich immunoassay where the strip’s membrane is coated with
HBsAg antibodies. The strips were dipped into the serum for 8-10 sec
and thereafter laid flat on a dry, clean non-absorbent surface. After
10 minutes, the result was read. A negative result is indicated by one
colour band on the control region while a positive result is indicated
by colour bands on the control and test region. A colour band on the
test region only or no colour band at all is reported as invalid and
should be repeated.

Administration of well-structured questionnaire: A well-
structured questionnaire was used to collect some critical demographic
characteristics and possible potential risk factors that could promote
the trend of infection in our communities.

Statistical analysis: The data obtained were analysed using SPSS 23
and the results generated were presented in percentages, graphs and
tables as seen in the results session of the article.

Results

This study involved the analysis of sero-prevalence and co-
infection of Hepatitis B and C and Syphilis in pregnant women
attending antenatal clinic in Okrika General Hospital, of whom 9.2%
were sero-positive for HBsAg, 8.4% for Syphilis, and 0% for HCV;
no co-infections were recorded. The result showed that HBsAg had
the highest prevalence rate followed by syphilis (Table 1).

Table | General sero-prevalence of HBsAg, HCV and syphilis among the
subjects

. Number Sero- Sero- Sero-
Variable . . . prevalence
examined positive negative (%)

(]
HBsAg 119 11 108 9.20%
HCV 119 0 119 0%
VDRL 119 10 109 8.40%
Degree
of sero- HBsAg > VDRL # HCV
prevalence

> Means Greater Than, # means Not (Zero)

Based on maternal age, it was recorded that the age bracket with
the highest HBsAg prevalence was between 15 and 25 years, having
a 5.0% prevalence rate in the study population. This was followed
by the age bracket of 26-35 years, with a prevalence rate of 2.5%.
Based on Trimester, the gestational age with the highest prevalence
rate was second trimester with 6 (5.0%), followed by first trimester
with 1 (3.4%). The least prevalence was found in women already in
their third trimester. In terms of occupation, entrepreneurs or self-
employed women had the highest prevalence of 4.2%, followed by
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students (3.4%), with none found in housewives and unemployed
women. Educationally, women who had only secondary education had
the highest prevalence rate of 6.7%, which was followed by women
who had only primary education with 2.5% and none for individuals
who had OND and tertiary education. In terms of parity, the highest
prevalence was found among women who had two children with a
percentage of 4.2%, followed by women with three children (3.4%).
No infection was found among women who had one child (Table 2).

Table 2 Specific prevalence of HBsAg according to socio-demographic data
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and unemployed women. Based on educational status, women who
had only secondary education, had the highest prevalence rate with
7.6%. This is followed by women who had only primary education
with 0.8%. None was found among women with tertiary education.
A high prevalence was found among women who had two children
with a prevalence of 4.2%, while those with three children recorded a
prevalence of 2.5% (Table 3).

Table 3 Distribution of specific Sero-prevalence of VDRL according to socio-
demographic data

Socio- Classificati Sero- Sero- Sero-l
demographics assification negative  positive {)or: )V alence
Zﬁifsr)"“p 15-25 45 6 5.00%
2635 42 3 2.50%
36-45 19 2 1.70%
>46 2 0 0%
Total 9.20%
Trimester First Trimester 35 4 3.40%
Comtont St oo s
Third Trimester 13 1 0.80%
Total 11 9.20%
e s e
Civil Servant 3 0 0%
Occupation House Wife 4 0 0%
Unemployed 11 0 0%
Public Servant 16 2 1.70%
Student 56 4 3.40%
Total 108 11 9.20%
Primary 32 3 2.50%
lﬁégglc ational Secondary 56 8 6.70%
OND 18 0 0%’
Tertiary 2 0 0%
Total 108 11 9.20%
One Child 1 0 0%
Two Children 48 5 4.20%
Parity Three Children 23 4 3.40%
Four Children 8 1 0.80%
Five Children 28 1 0.80%
Total 108 11 9.20%

In terms of maternal age bracket, the age bracket that recorded the
highest prevalence was between 15-25 years with 6.7%, followed by
26-35 years with 1.7%. No positive results were recorded for >46yrs. A
high prevalence was recorded among women in their second trimester
at 5.0% and closely followed by women in their third trimester at 3.4%.
Based on occupation, self-employed or entrepreneurial women had
the highest prevalence of 5.0%; none was found among housewives

Socio- I Sero- Sero- Sero-
demographics Classification negative  positive ?012 )v alence
15-25 43 8 6.70%
26 -35 19 1.70%
a,g;g;"“p 3645 45 0 0%
>46 2 0 0%
Total 8.40%
Trimester First Trimester 35 4 3.40%
(Cosoml Seond g0 6 soon
Third Trimester 14 0 0%
Total 108 10 8.40%
Selr tmployed 6 5.00%
Civil Servant 2 1 0.80%
Occupation House Wife 4 0 0%
Unemployed 11 0 0%
Public Servant 16 1 0.80%
Student 22 2 1.70%
Total 109 10 8.40%
Primary 34 1 0.80%
ﬂ‘vlglcaﬁ““a' Secondary 55 9 7.60%
OND 18 0 0%
Tertiary 2 0 0%
109 10 8.40%
One Child 1 0 0%
Two Children 48 5 4.20%
Parity Three Children 26 3 2.50%
Four Children 8 1 0.80%
Five Children 26 1 0.80%
Total 109 10 8.40%
Discussion

Okrika and its environ have experienced a high level of health
promotion advocacy in recent years which has probably increased
the knowledge of its indigenes, with regard to health issues of public
health importance. Although no co-infection was recorded, the
prevalence of HBsAg and syphilis was 9.2% and 8.4%, respectively;
none of the samples tested positive for HCV. However, no matter
how low this prevalence may look or be, it is strongly believed that
these pregnant women and their foetuses are at risk, as about 90% of
babies born by HBsAg-positive mothers are infected with the virus
if not prevented in good time." This is a huge public health concern
if adequate plans and measures are not put in place to mitigate the
situation, and sustained progress made in this direction.
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In similar studies carried out in two separate locations in Osogbo,
Nigeria, a prevalence of 3% and 18.6% was recorded for HBsAg
while there were no positive patients for syphilis.?**' Nonetheless,
a study in Congo recorded a syphilis prevalence of 3.92% among
pregnant women.*? In a related study carried out among 4657 pregnant
women in a health facility in Ebonyi State, a prevalence of 4.1% was
reported for both HCV and HBYV, respectively while that of syphilis
was 1.8%.% The HBV prevalence reported in this study is also higher
than the 1.0%, 2.2%, and 3.4% reported in Kogi, Edo and Enugu
States, respectively.'>» 2 It is also different from studies carried out
outside Nigeria where 3.07%, 2.5%, 2.0%, 1.02%, 1.6% and 0.4%
were reported in similar studies carried out in India, Haiti, USA,
China, Egypt and Bangladesh.?*! Higher prevalence was however
recorded in Nasarawa (19.8%) and Uganda (11.8%)%*3 respectively.

Nonetheless, the zero-prevalence reported for HCV was in
disparity with a previous study by Umoke et al.,”® who reported an
HCV prevalence of 4.1%.% Prevalence of 8.1%, 18%, 0.8%, 1.1%,
0.5%, 0.8% and 2.6% were recorded in studies carried out in Southern
Ethiopia, Cameroon, Okada in Edo State, Niger Delta region of
Nigeria, Edo State and Enugu, respectively.'>**343% According to the
World Health Organization and Nigeria’s Federal Ministry of Health,
the country has an HCV burden of 2.0% which was referred to as
high.' This could be a result of the low rate of infection in the area.
Also, HCV is known as an STI that is not common.*

This study recorded a higher sero-prevalence among persons aged
15-25 years which is similar to the report by Umoke et al.,* who
recorded a higher prevalence among those aged <20 years (4.6%).%
Also, those in their second trimester had higher HBV and syphilis
prevalence with 5.0% for each. This is in contrast with the study by
Umoke et al.,”® who recorded a higher prevalence of HBV among
women in their third trimester (4.6%).%

In this study, a higher prevalence of HBV and syphilis among
women who were multiparous (9.2% and 8.4, respectively) and with
secondary education (6.7% and 7.6%, respectively) was reported.
This is in consonance with the study by Umoke et al.,”® whose study
had higher HBV prevalence among those with secondary education
(4.8%) and multiparous (4.1%).% However, syphilis recorded a higher
prevalence among women who were primiparous (2.4%) and in their
first trimester (2.0%).%

The prevalence of syphilis recorded in this study (8.4%) is higher
than that reported in Ebonyi (1.8%) by Umoke et al.”® Similar studies
were also carried out in Niger State (5.0%), Ethiopia (1%), Cameroon
(1.7%), Abakiliki, Nigeria (0.33%) and Enugu where lower prevalence
was reported (0.08%).!5344042 The difference in results between this
study and previous ones could probably be associated with the varied
sample sizes, awareness and knowledge of individuals on the risk
factors and consequences of these STIs, and practising preventive
measures. Reducing mother-to-child transmission of HBV could be
achieved by administering antiviral treatments to pregnant women
with an increased risk of transmission.*

Conclusion

Syphilis, Hepatitis B and C are sexually transmitted diseases
regarded as problems of global health requiring a high level of
prevention and control. This study recorded HBsAg and syphilis at
9.2% and 8.4%, respectively which is higher than most of the studies
carried out in Nigeria. Sequel to the risks associated with pregnant
women being infected with these diseases, there is an urgent need
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for continuous monitoring and evaluation of the high-risk indices that
are associated with it. However, it is strongly suggested that large-
scale studies and public awareness of these and other STDs should be
intensified and sustained in our communities.

Acknowledgment

The researchers wish to thank all the participants who freely
volunteered to participate in our study. We are also grateful to the
scientist and technical staff of the medical laboratory unit, Okirika
General Hospital, Rivers State for their cooperation and understanding
during the practical engagement.

We are eternally grateful to all the subjects that willingly
participated in the research exercise. Also, we are grateful to all the
medical laboratory staff of Okirika General Hospital for their massive
technical support during the sample collection and processing. Their
kindness and cooperation are well appreciated.

Author’s contribution

Azuonwu, O; Abam, J.G., were strongly involved in the
conceptualization of the study, research design and literature search,
assemblage and write-up of the literature review. Abam, J.G, and
Azuonwu, O; were involved in laboratory assay analysis and the
Statistical analysis of the laboratory-data generated were handled by
Abam, J.G. and Adebayo-Olajide T,C Furthermore, the prepared
first draft and double checking of spellings and English language
tenses were done by Azuonwu, O; Abam, J.G., and Adebayo-Olajide
T, C. However, Azuonwu, O completed the last draft of the article and
double checked the suitability of the references used. All the authors
read and approve the final draft for publication. There was no conflict
of interest reported among authors.

Ethical Approval

The study was approved by the Central Committee on Research and
Ethics of Rivers State Research and Development unit Port Harcourt,
Nigeria with the Registration Number: -R/S/CCR/RDU/359/2018/04

Conflict of interest

The authors declare there is no conflict of interest.

Funding

The Authors did not receive any form of financial support or grant
for the study from any Organisation.

References

1. Msuya SE, Uriyo J, Hussain A et al. Prevalence of sexually transmitted
infections among pregnant women with known HIV status in northern
Tanzania. Reprod Health. 2009;6:4.

2. World Health Organization. Sexual and reproductive health. 2020.

3. Minichiello V, Rahman S, Hussain R. Epidemiology of sexually trans-
mitted infections in global indigenous populations: data availability and
gaps. Int J STD AIDS. 2013;24(10):759-768.

4. World Health Organization. The global elimination of congenital syphilis:
rational and strategy for action. 2007.

5. Newman L, Rowley J, Vander Hoorn S, et al. Global estimates of the
prevalence and incidence of four curable sexually transmitted infections
in 2012 based on systematic review and global reporting. PLoS One.
2015;10(12):¢0143304.

Citation: Obioma A, Gloria A}, Chikanka AOT. Epidemiological dynamics of syphilis, Hepatitis B, and C co-infection among pregnant women in some
communities in Okarika LGA of Rivers State, Niger Delta. MOJ Public Health. 2024;13(3):206-210. DOI: 10.15406/mojph.2024.13.00462


https://doi.org/10.15406/mojph.2024.13.00462
https://pubmed.ncbi.nlm.nih.gov/19243592/
https://pubmed.ncbi.nlm.nih.gov/19243592/
https://pubmed.ncbi.nlm.nih.gov/19243592/
file:///Z:/GOPINADH/20-12-2024/MOJPH-13-00462/MOJPH-24-RA-716_W/MOJPH-24-RA-716_W/World%20Health%20Organization.%20Sexual%20and%20reproductive%20health.%202020.
https://pubmed.ncbi.nlm.nih.gov/24052012/
https://pubmed.ncbi.nlm.nih.gov/24052012/
https://pubmed.ncbi.nlm.nih.gov/24052012/
https://www.who.int/publications/i/item/the-global-elimination-of-congenital-syphilis-rationale-and-strategy-for-action
https://www.who.int/publications/i/item/the-global-elimination-of-congenital-syphilis-rationale-and-strategy-for-action
https://pubmed.ncbi.nlm.nih.gov/26646541/
https://pubmed.ncbi.nlm.nih.gov/26646541/
https://pubmed.ncbi.nlm.nih.gov/26646541/
https://pubmed.ncbi.nlm.nih.gov/26646541/

Epidemiological dynamics of syphilis, Hepatitis B, and C co-infection among pregnant women in some

communities in Okarika LGA of Rivers State, Niger Delta

20.

21.

22.

23.

24.

25.

Eccleston K, Collins L, Higgins SP. Primary syphilis. Int. J. STD AIDS.
2008;19(3):145-151.

Song C, Lv J, Liu Y, et al. Associations between hepatitis B virus infec-
tion and risk of all cancer types. JAMA Netw Open. 2019;2(6):e195718.

Soods S, Malranker S. Seroprevalence of Hepatitis B surface antigen,
antigen to the Hepatitis C virus and human immunodeficiency virus in a
hospital-based population in Jaipur, Rajasthan. Indian J Community Med.
2010;35(1):165-169.

World Health Organization. Hepatitis B. 2019.

. Atkinson W, Hamborsky J, Wolfe S, et al. Epidemiology and prevention

of vaccine-preventable diseases. (The Pink Book). 12th edn. Second
printing. Public Health Foundation; 2012.

. Eke AC, Eke UA, Okafor CI, et al. Prevalence correlates and pattern of

hepatitis B surface antigen in a low resource setting. Virol J. 2011;8:12.

. World Health Organization. Hepatitis C. 2022.
. The United States National Viral Hepatitis Action Plan (2017-2020).

. World Health Organization. Africa and Nigeria employs numerous strate-

gies to create awareness on viral Hepatitis nationwide. WHO | Regional
Office for Africa. 2020.

. TIkeako LC, Ezegwui HU, Ajah LO, et al. Sero-prevalence of human im-

munodeficiency virus, hepatitis B, hepatitis C, syphilis, and co-infections
among antenatal women in a tertiary institution in South East, Nigeria.
Ann Med Health Sci Res. 2014;4(Suppl 3):5259-s263.

. Otegbayo JA, Taiwo BO, Akingbola TS, et al. Prevalence of hepatitis B

and C seropositivity in a Nigerian cohort of HIV-infected patients. Ann
Hepatol. 2008;7(2):152—156.

. Azuonwu O, Osaro E, Azuonwu G, et al. Screening for HBsAg and HCV

antibodies among military personnel in the Niger Delta of Nigeria. Jacobs
Journal of Internal Medicine. 2015;6(5):008.

. Azuonwu O, Azuonwu CT. Evaluation of sero-prevalence of HIV and

hepatitis B co-infection among subjects in Orashi communities of Niger
delta. Curr Res Integr Med. 2017;2(3):42-45.

. Stamm LV. Global challenge of antibiotic-resistant Treponema pallidum.

Antimicrob Agents Chemother. 2010;54(2):583-589.

Kolawole OM, Wahab AA, Adekanle DA, et al. Sero-prevalence of Hepa-
titis B surface anti-genemia and its effects on haematological parameters
in pregnant women in Osogbo, Nigeria. Virol J. 2012;9:317.

Adeleke, MA, Adebimpe, WO, Sam-Wobo SO, et al. Sero-prevalence
of malaria, hepatitis b and syphilis among pregnant women in Osogbo,
Southwestern Nigeria. Journal of Infectious Diseases and Immunity.
2013;5(2):13-17.

Niama RF, Bongolo NCL, Kombo ESB, et al. Syphilis and HIV infections
among pregnant women attending antenatal clinics in Republic of Congo.
Pan Afr Med J. 2017;28:8.

Umoke M, Sage P, Bjoernsen T, et al. Co-infection and risk factors as-
sociated with STIs among pregnant women in rural health facilities in
Nigeria: a retrospective study. Inquiry. 2021;58:46958021992912.

Oladeinde BH, Omoregie R, Oladeinde OB. Prevalence of HIV, HBV,
and HCV infections among pregnant women receiving antenatal care
in a traditional birth home in Benin City, Nigeria. Saudi J Health Sci.
2013;2:113-117.

Omatola CA, Lawal C, Omosayin DO, et al. Seroprevalence of HBV,
HCYV, and HIV and associated risk factors among apparently healthy preg-
nant women in Anyigba, Nigeria. Viral Immunol. 2019;32(4):186—191.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Copyright:

©2024 Obioma etal. 210

Shamsuzzaman M, Singhasivanon P, Kaewkungwal J, et al. Hepatitis B
among pregnant women attending health care facilities in rural Bangla-
desh. Southeast Asian J Trop Med Public Health. 2011;42(6):1410-1413.

EL-Shabrawi M, Mohamed FM, EI Din Hamdi MS, et al. Prevalence of
hepatitis B virus infection among Egyptian pregnant women - a single
center study. Int J Trop Dis Health. 2013;3(2):157-168.

Htwe O, Coates PD, Krasu M, et al. Prevalence of hepatitis B and oth-
er infections among pregnant women seen in a referral centre in Brunei
Darussalam. Brunei Int Med J. 2013;9(4):220-226.

Abara WE, Cha S, Malik T, et al. Hepatitis B surface antigen screening
among pegnant women and care of infants of hepatitis B surface Anti-
gen—positive mothers—Guam, 2014. MMWR Morb Mortal Wkly Rep.
2017:66(19):506-508.

Tohmea RA, Andre-Albothb J, Tejada-Stropa A, et al. Hepatitis B virus
infection among pregnant women in Haiti: a cross-sectional sero survey.
J Clin Virol. 2016;76:66-71.

Khakhkhar VM, Bhura PJ, Bhuva SP, et al. Sero prevalence of hepatitis B
amongst pregnant women attending the antenatal clinic of a tertiary care
hospital, Jamnagar (Gujarat). Natl J Med Res. 2012;2(3):362-365.

Mac PA, Suleiman AC, Airiohuodion PE. High prevalence of hepatitis B
virus infection among pregnant women attending antenatal care in Cen-
tral Nigeria. J Infect Dis Epidemiol. 2019;5:068.

Bayo P, Ochola E, Oleo C, et al. High prevalence of hepatitis B virus
infection among pregnant women attending antenatal care: a cros-
s-sectional study in two hospitals in northern Uganda. BMJ Open.
2014;4(11):005889.

Buseri F, Seiyaboh E, Jeremiah Z. Surveying infections among pregnant
women in the Niger Delta, Nigeria. J Glob Infect Dis. 2010;2(3):203-211.

Oladeinde BH, Omoregie R, Olley M, et al. Prevalence of HIV and ane-
mia among pregnant women. North Am J Med Sci. 2011;3(12):548-551.

Bafa TA, Egata AD. Seroepidemiological patterns and predictors of he-
patitis B, C and HIV viruses among pregnant women attending antenatal
care clinic of Atat Hospital, Southern Ethiopia. SAGE Open Med. 2020;8:
2050312119900870.

Torimiro JN, Nanfack A, Takang W, et al. Rates of HBV, HCV, HDV and
HIV type 1 among pregnant women and HIV type 1 drug resistance-asso-
ciated mutations in breastfeeding women on antiretroviral therapy. BMC
Pregnancy Childbirth. 2018;18(1):504.

Ejeta E, Dabsu R. Prevalence of hepatitis C virus and HIV infection
among pregnant women attending antenatal care clinic in Western Ethio-
pia. Front Med (Lausanne). 2018;5:366.

Ott JJ, Stevens GA, Groeger J, et al. Global epidemiology of hepatitis B
virus infection: new estimates of age-specific HBsAg seroprevalence and
endemicity. Vaccine. 2012;30(12):2212-2219.

Elom MO, Nworie A, Ugah Ul, et al. Seroprevalence of three sexual-
ly-transmitted infections (stis) among pregnant women receiving antena-
tal care at federal teaching hospital, Abakaliki, Nigeria. Res J Appl Sci.
2006;12(12):1-6.

Dionne-Odom J, Mbah R, Rembert NJ, et al. Hepatitis B, HIV, and syph-
ilis seroprevalence in pregnant women and blood donors in Cameroon.
Infect Dis Obstet Gynecol. 2016;2016:4359401.

Mulu A, Kassu A, Tessema B, et al. Sero-prevalence of syphilis and HIV-
1 during pregnancy in a teaching hospital in northwest Ethiopia. Jpn J
Infect Dis. 2007;60(4):193-195.

Terrault NA, Bzowej NH, Chang KM, et al. AASLD (American Associa-
tion for the Study of Liver Diseases) guidelines for treatment of chronic
hepatitis B. Hepatology. 2016;63(1):261-283.

Citation: Obioma A, Gloria A}, Chikanka AOT. Epidemiological dynamics of syphilis, Hepatitis B, and C co-infection among pregnant women in some
communities in Okarika LGA of Rivers State, Niger Delta. MOJ Public Health. 2024;13(3):206-210. DOI: 10.15406/mojph.2024.13.00462


https://doi.org/10.15406/mojph.2024.13.00462
https://pubmed.ncbi.nlm.nih.gov/18397550/
https://pubmed.ncbi.nlm.nih.gov/18397550/
https://pubmed.ncbi.nlm.nih.gov/31199446/
https://pubmed.ncbi.nlm.nih.gov/31199446/
https://pubmed.ncbi.nlm.nih.gov/20606944/
https://pubmed.ncbi.nlm.nih.gov/20606944/
https://pubmed.ncbi.nlm.nih.gov/20606944/
https://pubmed.ncbi.nlm.nih.gov/20606944/
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://pubmed.ncbi.nlm.nih.gov/21226907/
https://pubmed.ncbi.nlm.nih.gov/21226907/
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.hhs.gov/hepatitis/viral-hepatitis-national-strategic-plan/index.html
https://www.afro.who.int/news/nigeria-employs-numerous-strategies-create-awareness-viral-hepatitis-nationwide
https://www.afro.who.int/news/nigeria-employs-numerous-strategies-create-awareness-viral-hepatitis-nationwide
https://www.afro.who.int/news/nigeria-employs-numerous-strategies-create-awareness-viral-hepatitis-nationwide
https://pubmed.ncbi.nlm.nih.gov/25364599/
https://pubmed.ncbi.nlm.nih.gov/25364599/
https://pubmed.ncbi.nlm.nih.gov/25364599/
https://pubmed.ncbi.nlm.nih.gov/25364599/
https://pubmed.ncbi.nlm.nih.gov/18626434/
https://pubmed.ncbi.nlm.nih.gov/18626434/
https://pubmed.ncbi.nlm.nih.gov/18626434/
https://www.pulsus.com/scholarly-articles/evaluation-of-seroprevalence-of-hiv-and-hepatitis-b-coinfection-among-subjects-in-orashi-communities-of-niger-delta.pdf
https://www.pulsus.com/scholarly-articles/evaluation-of-seroprevalence-of-hiv-and-hepatitis-b-coinfection-among-subjects-in-orashi-communities-of-niger-delta.pdf
https://www.pulsus.com/scholarly-articles/evaluation-of-seroprevalence-of-hiv-and-hepatitis-b-coinfection-among-subjects-in-orashi-communities-of-niger-delta.pdf
https://pubmed.ncbi.nlm.nih.gov/19805553/
https://pubmed.ncbi.nlm.nih.gov/19805553/
https://pubmed.ncbi.nlm.nih.gov/23268985/
https://pubmed.ncbi.nlm.nih.gov/23268985/
https://pubmed.ncbi.nlm.nih.gov/23268985/
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b8ecbe6ad0861c34350a747bcc05167ed82d65ab
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b8ecbe6ad0861c34350a747bcc05167ed82d65ab
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b8ecbe6ad0861c34350a747bcc05167ed82d65ab
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b8ecbe6ad0861c34350a747bcc05167ed82d65ab
https://pubmed.ncbi.nlm.nih.gov/29138654/
https://pubmed.ncbi.nlm.nih.gov/29138654/
https://pubmed.ncbi.nlm.nih.gov/29138654/
https://pubmed.ncbi.nlm.nih.gov/33736517/
https://pubmed.ncbi.nlm.nih.gov/33736517/
https://pubmed.ncbi.nlm.nih.gov/33736517/
https://pubmed.ncbi.nlm.nih.gov/31021251/
https://pubmed.ncbi.nlm.nih.gov/31021251/
https://pubmed.ncbi.nlm.nih.gov/31021251/
https://pubmed.ncbi.nlm.nih.gov/22299410/
https://pubmed.ncbi.nlm.nih.gov/22299410/
https://pubmed.ncbi.nlm.nih.gov/22299410/
https://journalijtdh.com/index.php/IJTDH/article/view/685
https://journalijtdh.com/index.php/IJTDH/article/view/685
https://journalijtdh.com/index.php/IJTDH/article/view/685
https://pubmed.ncbi.nlm.nih.gov/28520708/
https://pubmed.ncbi.nlm.nih.gov/28520708/
https://pubmed.ncbi.nlm.nih.gov/28520708/
https://pubmed.ncbi.nlm.nih.gov/28520708/
https://pubmed.ncbi.nlm.nih.gov/26851543/
https://pubmed.ncbi.nlm.nih.gov/26851543/
https://pubmed.ncbi.nlm.nih.gov/26851543/
https://njmr.in/index.php/file/article/view/807
https://njmr.in/index.php/file/article/view/807
https://njmr.in/index.php/file/article/view/807
https://www.clinmedjournals.org/articles/jide/journal-of-infectious-diseases-and-epidemiology-jide-5-068.php?jid=jide
https://www.clinmedjournals.org/articles/jide/journal-of-infectious-diseases-and-epidemiology-jide-5-068.php?jid=jide
https://www.clinmedjournals.org/articles/jide/journal-of-infectious-diseases-and-epidemiology-jide-5-068.php?jid=jide
https://pubmed.ncbi.nlm.nih.gov/25387757/
https://pubmed.ncbi.nlm.nih.gov/25387757/
https://pubmed.ncbi.nlm.nih.gov/25387757/
https://pubmed.ncbi.nlm.nih.gov/25387757/
https://pubmed.ncbi.nlm.nih.gov/20927278/
https://pubmed.ncbi.nlm.nih.gov/20927278/
https://pubmed.ncbi.nlm.nih.gov/22363076/
https://pubmed.ncbi.nlm.nih.gov/22363076/
https://pubmed.ncbi.nlm.nih.gov/32002184/
https://pubmed.ncbi.nlm.nih.gov/32002184/
https://pubmed.ncbi.nlm.nih.gov/32002184/
https://pubmed.ncbi.nlm.nih.gov/32002184/
https://pubmed.ncbi.nlm.nih.gov/30577760/
https://pubmed.ncbi.nlm.nih.gov/30577760/
https://pubmed.ncbi.nlm.nih.gov/30577760/
https://pubmed.ncbi.nlm.nih.gov/30577760/
https://pubmed.ncbi.nlm.nih.gov/30729110/
https://pubmed.ncbi.nlm.nih.gov/30729110/
https://pubmed.ncbi.nlm.nih.gov/30729110/
https://pubmed.ncbi.nlm.nih.gov/22273662/
https://pubmed.ncbi.nlm.nih.gov/22273662/
https://pubmed.ncbi.nlm.nih.gov/22273662/
https://pubmed.ncbi.nlm.nih.gov/27578957/
https://pubmed.ncbi.nlm.nih.gov/27578957/
https://pubmed.ncbi.nlm.nih.gov/27578957/
https://pubmed.ncbi.nlm.nih.gov/17642529/
https://pubmed.ncbi.nlm.nih.gov/17642529/
https://pubmed.ncbi.nlm.nih.gov/17642529/
https://pubmed.ncbi.nlm.nih.gov/26566064/
https://pubmed.ncbi.nlm.nih.gov/26566064/
https://pubmed.ncbi.nlm.nih.gov/26566064/

	Title
	Abstract 
	Keywords
	Introduction
	Materials and methods
	Study area 
	Study population 
	Sample collection and preparation 
	Laboratory experimental 

	Results 
	Discussion  
	Conclusion 
	Acknowledgment 
	Author’s contribution 
	Ethical Approval 

	Conflict of interest 
	Funding 
	References 
	Table 1
	Table 2
	Table 3
	Figure 1 

