SERO-PREVALENCE OF SYPHILIS AMONG PREGNANT WOMEN ATTENDING
ANTENATAL CLINIC IN DOGON AGOGO PRIMARY HEALTH CARE CENTRE JOS
NORTH, PLATEAU STATE, NIGERIA

ABSTRACT

Background: Syphilis remains a public health problem in many parts of the world, including
Nigeria, where is common during pregnancy.

Design and Duration: This is a cross-sectional study involving pregnant women attending
antenatal clinic in Dogon Agogo Primary Health Centre, Jos North, from March 2017 to
November, 2021.

Aim: The aim of this study is to seroprevalence of Syphilis among pregnant women attending
Primary health care centre in Jos North,

Materials and Methods: A total of one thousand, two hundred and nineteen blood samples were
screened from 2017 to 2021, using rapid diagnostic tests Patient’s demographic variables,
clinical profiles and information considered to be risk factors were also collected using
structured questionnaires, Patient’s demographic details, clinical profiles and information
considered to be risk factors were also collected using structured questionnaires.

Results: The results showed that only 33 (2.7%) were positive. This includes 14(42.4%) patients
between the age of 20 — 34 years as the highest frequency, followed by 12(36.4%) in 35 — 49
years of age. Most of the syphilis-positive patients are married 21(63.6%) and had attended
tertiary level of education 13(39.4%), but mostly unemployed/Housewives 11(33.3%). The
clinical profile of the participants revealed that the majority 14(42.5%) of the women that
attended the facility throughout this period are in their third pregnancy and above (Multigravida).
They were screened during the first-time visit (72.7%) and first trimester (33.3%). The
pregnancy outcome among the seropositive patients showed that many 14(42.4%) undergo
normal delivery, but 10(30.3%) had miscarriages. Blood transfusion (81.8%), multiple sex
partners (75.8%), unprotected sexual intercourse with a person of unknown status (57.6%), and
previous exposure to sexually transmitted infections (84.8%) were the most prevalent risks
factors observed. The overall prevalence of syphilis across the five years of sampling was 2.71%
(33 of 1219), where the highest number of cases 57.6% was recorded in the year 2020, followed
by 18.2% in 2018, with 3.0% in 2019 as the least.

Conclusion: This study found that the prevalence of syphilis over the five-year period among
pregnant women in this area is low. However, the study advocates the improvement of screening
programs during pregnancy as part of routine antenatal care.
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INTRODUCTION

Syphilis is a sexually transmitted disease caused by the bacterium Treponema pallidum [1] The
signs and symptoms of syphilis vary depending in which of the four stages it presents (primary,
secondary, latent, and tertiary) [1]. The primary stage classically presents with a
single chancre (a firm, painless, non-itchy skin ulceration usually between 1cm and 2cm in
diameter) though there may be multiple sores [1,2]. In secondary syphilis, a diffuse rash occurs,
which frequently involves the palms of the hands and soles of the feet [2]. There may also be
sores in the mouth or vagina [1]. In latent syphilis, which can last for years, there are few or no
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symptoms [1]. In tertiary syphilis, there are gummas (soft, non-cancerous growths), neurological
problems, or heart symptoms [3]. Syphilis has been known to cause symptoms similar to many
other diseases [1,4].

Syphilis is most commonly spread through sexual activity [5]. It may also be transmitted from
mother to baby during pregnancy or at birth, resulting in congenital syphilis [5,6]. Common risk
factors for syphilis include unprotected sexual activity involving contact with oral, genital
mucosa or anus [2]. Sexual contact with a known case of syphilis, sex with someone from a
country/region with a high prevalence of syphilis, previous syphilis, HIV infection or other
STDs, born to a person diagnosed with infectious syphilis in pregnancy, member of a vulnerable
population. Other activities that may increase potential exposure to STIs include anonymous
sexual partnering, street involvement and drug abuse [2].

Syphilis can be transmitted by direct contact with an infectious lesion or through vertical
transmission during pregnancy. Primary, secondary and early latent stages are considered
infectious, with an estimated risk of transmission per partner of 51% to 64% [3]. Early latent
syphilis is considered infectious because of the 25% chance of relapse to the second stage [4].
The primary mode of syphilis transmission is by vaginal, anal and oral sexual contact. Other
routes of transmission (e.g. kissing and needle-sharing) are rare [5].

Transplacental transmission can occur as early as nine (9) weeks gestation [6] and throughout
pregnancy. Most infants with congenital syphilis are infected in utero, but they can also be
infected by contact with an active genital lesion at the time of delivery. The risk of transmission
is related to both stages of syphilis as well as gestational age at the time of diagnosis and
treatment, with the greatest risk of transmission in pregnant people acquiring syphilis near term
[7]. The risk of transmission to the foetus is 70% to 100% in untreated pregnant people with
primary or secondary syphilis and 40% with early latent syphilis [8,9]. In a recent systematic
review, adverse pregnancy outcomes occurred in 76.8% of untreated pregnancies compared to
13.7% of uninfected pregnancies [10]. The clinical manifestations of syphilis are usually
described according to the stage of the disease: primary, secondary, latent, and congenital,
neurosyphilis which may occur at tertiary stage of syphilis. Medical practitioners should consider
syphilis in people presenting with rashes or genital ulcerative disease and/or proctitis [11].
Congenital syphilis is considered a severe public health problem because it accounts for
approximately 40% of the perinatal mortality rates, 25% of stillbirths, and 14% of neonatal
deaths, in addition to causing severe consequences for the foetus. Syphilis treatment is easy to
access and simple to perform and therefore, it management during pregnancy should be
straightforward. The diagnosis and treatment should be performed in a timely manner in the
early period of pregnancy. However, being a sexually transmitted infection (STI) makes it a
difficult situation to approach, especially when experienced during pregnancy [12] (Régo et al.,
2020).

Syphilis is transmitted via sexual contact or from mother to child during pregnancy or at delivery
[9]. In pregnant women syphilis might also increase the risk of mother-to-child transmission of
HIV in cases where mothers are coinfected [10]. Syphilis remains a major cause of reproductive
morbidity and poor pregnancy outcomes in developing countries. Syphilis in pregnant women
can result in adverse outcomes of pregnancy in up to 80% of cases, such as stillbirth and
spontaneous abortion (40%), perinatal death (20%), and serious neonatal infections and low-birth
weight babies (20%) as reported by Shazia et al. [13].

It was reported that more than ten million people are infected with syphilis worldwide; with
majority found in sub-Saharan Africa and Asia [14]. Every year around two million pregnant
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women are estimated to have active syphilis where only few were diagnosed and treated. The
prevalence of syphilis in pregnant women was estimated to be 2.7% in sub-Saharan Africa,
which represents nearly 1 million pregnancies to be at risk annually [15]. Poor pregnancy
outcomes were reported more than four times higher in untreated cases [16], where about 90% of
these infections occur in areas with poor social amenities [17].

Information regarding syphilis infection in pregnancy in Nigeria shows a wide geographical
variation in seroprevalence. Several models have been proposed to estimate adverse pregnancy
outcomes in women infected with syphilis, with resulting estimates ranging from 50% to 80%
[18]. Transmission occurs more commonly in the last two trimesters, but the spirochete can cross
the placenta at any time during pregnancy [19]. Foetal death and morbidity due to congenital
syphilis are preventable if the infected mother is identified and treated appropriately by the
middle of the second trimester. Because of the serious complications of syphilis in pregnancy,
WHO has recommended universal antenatal screening and recommended screening for syphilis
at the first antenatal visit, as early as possible in pregnancy, repeating in the third trimester if
resources permit, to detect infection acquired during pregnancy. The effectiveness of such
antenatal syphilis screening and its treatment for the prevention of adverse pregnancy outcomes
is of paramount importance.

Prevalence of syphilis infections among pregnant mothers in Nigeria differs between regions
depending on a number of factors such as the overall HIV prevalence, culture of the general
population, level of awareness and associated risk factors. To date there are few studies
conducted in Nigeria [1] this—regien; as a result, there is scarcity of information about the true
burden and determinant factors of syphilis among pregnant women in the study area. Therefore,
this study was aimed to determine the seroprevalence of Syphilis among pregnant women
attending the Antenatal clinic at Dogon Agogo PHC, in Jos North.

MATERIALS AND METHODS

Study Design and Population

This study is cross-sectional survey research involving a total of One thousand two hundred and
nineteen (1219) pregnant women that attended the Antenatal clinic in Dogon Agogo PHC Centre
from 2017 to 2021.

Sample and Data collection

A fingerstick blood specimen was aseptically collected from each pregnant woman. An
information sheet was used to record the participant’s name, age, time and date of
collection/screening test. Data on patient’s demographic variables, clinical profiles and
information considered to be risk factors were also collected using structured questionnaires after
their consent were sought, with ethical approval from the health centre’s management.

Screening test for Syphilis

A hanging drop of fingerstick whole blood specimen was allowed to fall into the centre of the
specimen well (S), then 2 drops of buffer was added on it. The test kit was laid flat on a clean,
dry surface and waited for the coloured band to appear, within 15-20 minutes to read the results
[20].

Statistical Analysis

The chi-square test was employed to determine the relationship between the patient’s socio-
demographic variables and clinical profile/risk factors with syphilis infection. P values of < 0.05
were considered to be statistically significant.

RESULTS



The results of seroprevalence of Syphilis among pregnant women attending Primary health care
centre Dogon Agogo showed that out of one thousand two hundred and nineteen blood samples
tested from 2017 to 2021, only 33 (2.7%) were positive. This includes 14 (42.4%) patients
between the aged of 20 — 34 years as the highest frequency, followed by 12 (36.4%) in 35 — 49
years of age. Most of the syphilis-positive patients in our study are married 21(63.6%), attended
tertiary level of education 13 (39.4%), but mostly unemployed/Housewives 11 (33.3%).

Table 1: Prevalence of syphilis among pregnant women according to demographic detail
Patients

Demographic Number of Women Number of Reactive Prevalence
profile Screened (N=1219) cases (n=33) (%)
Age (Years)
15-19 143 04 12.1
20-34 463 14 42.4
35-49 486 12 36.4
50 and above 127 03 9.1
Marital status
Married 1115 21 63.6
Single 104 12 36.4
Divorced 00 00 0.0
Widowed 00 00 0.0
Educational
background
Primary 402 11 33.3
Secondary 657 09 27.3
Tertiary 160 13 39.4
Occupation
Civil servant 132 09 27.3
Business 82 06 18.2
House wife 384 11 33.3
Private 161 01 3.0
Daily labourer 460 06 18.2
Table 2: Distribution of syphilis among pregnant women according to clinical profile
Clinical profile Number of Women  Number of Reactive  Prevalence (%)
Screened (N=1219)  cases (n =33)
Parity
Primigravida 395 11 33.3
Biogravida 102 08 24.2
Multigravida 722 14 42.5
Antenatal visit
First visit 729 24 72.7
Second visit 286 07 21.2




Third visit 117 02 6.1

Fourth visit 62 00 00

Fifth and above visit 25 00 00

Gestational Period

1% trimester 402 13 39.4
2" trimester 621 09 27.3
3" trimester 196 11 33.3
Pregnancy outcome

Normal delivery 893 14 42.4
Caesarean section 87 04 12.1
Low birth weight 65 02 6.1

Pre-term delivery 26 00 0.0

Still birth 13 00 0.0

Perinatal death 22 03 9.1

Miscarriage 113 10 30.3

The clinical profile of the participants in this study (Table 2) revealed that the majority 14
(42.5%) of the pregnant women that attended the facility throughout this period are in their third
pregnancy and above (Multigravida). They were screened during the first-time visit (72.7%) and
first trimester (33.3%). Analysis of pregnancy outcomes among the seropositive patients showed
that the majority of 14 (42.4%) undergo normal delivery, but 10 (30.3%) had a miscarriage.

Table 3: Distribution of syphilis among pregnant women according to Risk factors

Clinical profile Number of Women Number of Reactive  Prevalence (%)
Interviewed (N=1219) cases (n =33)

History of blood
transfusion

Yes 395 27 81.8
No 824 06 18.2
Multiple sex partner

Yes 00 25 75.8
No 1219 08 24.2

Unprotected sex with
person of unknown

status
Yes 26 19 57.6
No 1193 14 42.4

History of STls
Yes 196 28 84.8




No 1023 05 15.2

The distribution of syphilis based on risk factors in this study (Table 3) indicated that blood
transfusion (81.8%), association with multiple sex partners (75.8%), unprotected sexual
intercourse with person of unknown status (57.6%) and previous exposure to sexually
transmitted infections (84.8%) are the most prevalent risk factors observed among the pregnant
women interviewed.

Table 4: Distribution of syphilis among pregnant women base on the year of sampling

Year Number of Women Number of Syphilis  Prevalence (%)
Screened (N=1219) cases (n=33)

2017 78 02 6.0

2018 173 06 18.2

2019 231 01 3.0

2020 285 19 57.6

2021 452 03 15.2

In this study (Table 4), the overall prevalence of syphilis across the five years of sampling was
2.71% (33 of 1219), where the highest number of cases 57.6% (19 of 33) was recorded in the
year 2020, followed by 18.2% (6 of 33) in 2018, with 3.0% (1 of 33) in 2019 as the least.
DISCUSSION

Syphilis is one of the most significant venereal diseases of public health importance, associated
with poor pregnancy outcomes, such as miscarriage, low birth weight and stillbirth. In Nigeria,
the prevalence of syphilis among pregnant women varies and depends on geographical locations
[21]. The disease has continued to exert a high burden worldwide especially in sub-Saharan
Africa, despite that its diagnosis, prevention, and control of pregnancy is highly recommended.
Timely ante-natal visits and testing play a vital role in the early diagnosis of syphilis [22].
However, the actual burden of syphilis infection during pregnancy is not well known, especially
in developing countries where adequate health facilities are poor or unavailable, and most
pregnant women attended antenatal clinics late [23, 24].

In this study, the results showed that the overall prevalence of Syphilis among pregnant women
across the five years of sampling was 2.7% which is higher than the rate (2.0%) obtained by
Lamidi and Gbemisola (2021) [25] in Kogi, Middle of Nigeria. The rate of infection among
women was found in the active age group of 20 years and above, even in those who are single.
This may be due to the fact that they have more than one sexual partner and are not aware of the
preventive measures. This frequency was higher than the National Average of 0.3% for Syphilis
among pregnant women in Nigeria [25]. These cases might result in a severe impact on
pregnancy outcomes, such as spontaneous abortion, stillbirth and vertical transmission resulting
in congenital syphilis.

The prevalence of 2.7% in our study was also higher than 0.4% reported by Olokoba et al.
(2008) [26] in Northeastern, Nigeria; 0.13% by Ozumba et al. (1999) [27] in Enugu,
Southeastern, Nigeria; 1.7% obtained by Aboyeji and Nwaburi (2003) [28] in llorin, North
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Central, Nigeria. A lower prevalence of 0.10% and 0.98% was reported by Shazia et al. (2012)
[29] among pregnant women in a rural area of India and Mbamara et al. (2011) [30] respectively,
A 1.9% was also found by Isa et al. (2014) [31] in Maiduguri and 0.2% by Gao et al. (2009) [32]
in China.

The higher rate of syphilis reported in this study may be associated with a lack of awareness
among pregnant women. In contrast, the prevalence of 2.7% reported in this study is lower than
the 2.97% reported by Taiwo et al. (2007) [33] in Osogbo, Southwestern, Nigeria; 5.8% reported
by Buseri et al. (2010) [34] in South-South, Nigeria; 4.3% reported by Creek et al. (2005) [35]4
in Botswana; 2.2% reported by Kirakaya, et al. (2010) [36], 8.0% in Ouagadougou; 12.5%
reported by Ratnam, et al. (1982) [37] among pregnant women in Zambia; 18.3% by Lindstrand
et al. (1993) [38]10.0% among antennal women in Mozambique and 5.0% reported by Kwiek et
al. (2008) [39] in Malawi. In the present study, the Seropositive prevalence in the active age
groups, indicated that these groups are actively reproductive as such have a high risk of
infection. Therefore, routine screening for syphilis during an antenatal visit is hereby
encouraged.

A 20 years systematic review and meta-analysis of syphilis in sub-Saharan Africa among
175,546 pregnant women, from January 1999 to November 2018 using different data sources
was conducted by Hussen and Tedesse (2019) [40]. The pooled prevalence of syphilis among
pregnant women in the region was 2.9%, which slightly agrees with our findings (2.7%). East
and Southern African regions had a higher syphilis prevalence among pregnant women (3.2%)
and (3.6%), respectively) [40]. The prevalence of syphilis among pregnant women in most parts
of the region seemed to have decreased over the past 20 years except for the East African region
[40]. However, prevalence did not significantly differ by region and time period [41].

In our study, blood transfusion, multiple sex partners, unprotected sexual intercourse with a
person of unknown status, and previous exposure to sexually transmitted infections are the most
frequent risk factors observed in the area. This can be attributed to cultural practice and diversity
in the area, where marriage is not strictly a pre-requisite to bearing pregnancy/child. Some of the
women give birth with profuse loss of blood or being anaemic, due to improper prenatal care.
This result is contrary to the findings of Isa et al. (2014) [31] Maiduguri, where zero prevalence
of Syphilis was recorded among pregnant women having a history of blood transfusion.

A study by Lumbiganon et al. (2002) [42] in Thailand evaluated the magnitude, risk factors and
outcomes of syphilis in pregnancy. All women attending the first antenatal care at each selected
clinic were enrolled. The women attending prenatal care for the first time after the date of the
start of the study at each of the 53 selected clinics, regardless of their gestational age, medical or
obstetrical characteristics or previous ANC, were enrolled in the trial. Screening at the first
antenatal visit was routinely performed. All women also had the same syphilis tests after
delivery. The initial prevalence, the incidence during pregnancy and the overall prevalence of
syphilis at delivery were 0.9%,0.4% and 1.3% respectively [42]. Risk factors for syphilis during
pregnancy were found in younger age for the incidence and older age and those with a history of
stillbirth for the prevalence. Women with syphilis during pregnancy had significantly more
adverse outcomes [43].

A prospective cross-sectional study in three teaching hospitals in Addis Ababa was carried out
by Kebede and Chamiso (2000) [44] on a total of 410 pregnant women attending antenatal care
within six months. The main outcome measures considered were seropositivity for syphilis and
socio-demographic factors related to it. Among the study population, twelve women (2.9%)
positive for the disease were found among those with lesser monthly income, as observed in our



study, where the past history of abortion was significantly associated with seropositive cases
(p<0.05). It is, therefore, necessary to conduct a large-scale study to evaluate if screening is cost-
effective and establish risk scoring methods.

The rates of sexually transmitted infections have increased since the turn of the millennium in
many countries, often in association with HIVV/AIDS [45]. This rise has been attributed partly to
unsafe sexual practices among homosexuals, increased rate of promiscuity, prostitution, and
inconsistent use of condoms. In the present study, the highest cases of 57.6% (19 of 33) of
syphilis were recorded in the year 2020. This was ascribed to the COVID-19 pandemic, resulting
in lock-down, and posing challenges in securing means of livelihood. During this period, there
are many cases of sexual abuse, that can increase the rate of STIs in the area. Adverse effects on
the foetus and infant due to maternal syphilis were among the complications reported in many
studies [46,47,48]. The incidence of such outcomes is more severe in areas of a high prevalence
of the infection, where latent or early syphilis is likely to be common among women.
CONCLUSION

This study revealed that the prevalence of syphilis over the five-year period among pregnant
women is low in this area. However, the findings advocate improving the screening program
during pregnancy as part of the routine antenatal care schedule. Primary prevention of syphilis in
pregnant women should also be highly encouraged. The present study also recommended that in
addition to the initial testing, a second routine test for syphilis should be established early even in
the third trimester.

REFERENCE

1. Olokoba AB, Salawu FK, Danburam A, Desalu OO, Midala JK, Badung LH, Olokoba LB,
Abdulkarim A. Syphilis in pregnant Nigerian women: Is it still necessary to screen. Eur. J. Sci.
Res. 2009; 29(3):315-19.

2. Kent ME, Romanelli F. "Reexamining syphilis: an update on epidemiology, clinical
manifestations, and management”. Ann. Pharm. 2008; 42 (2): 226-36.

Singh AE, Romanowski B. Syphilis: review with emphasis on clinical, epidemiologic, and some
biologic features. Clin Microbiol Rev. 1999;12(2):187-209.

3. Choudhri Y, Miller J, Sandhu J, Leon A, Aho J. Infectious and congenital syphilis in Canada,
2010-2015. Can Commun Dis Rep. 2018;44(2):43-48.

4. Stoltey JE, Cohen SE. Syphilis transmission: A review of the current evidence. Sexual health.
2015;12(2):103-109.

5. Edwards S, Carne C. Oral sex and transmission of non-viral STIs. Sex Transm Infect.
1998;74(2):95-100.

6. De Santis M, De Luca C, Mappa I, et al. Syphilis infection during pregnancy: Foetal risks and
clinical management. Infect Dis Obstet Gynecol. 2012; 20(12), 34-42.

7. Finelli L, Berman SM, Koumans EH, Levine WC. Congenital syphilis. Bull World Health
Organ. 1998;76 Suppl 2:126-128.

8. Qin J, Yang T, Xiao S, Tan H, Feng T, Fu H. Reported estimates of adverse pregnancy
outcomes among women with and without syphilis: A systematic review and meta-
analysis. PLoS One. 2014;9(7):e102203.

9. Karp G, Schlaeffer F, Jotkowitz A, Riesenberg K. Syphilis and HIV co-infection. Eur. J Intern
Med. 2009;20(1):9-13.

10. Zetola NM, Klausner JD. Syphilis and HIV infection: An update. Clin. Infect. Dis.
2007;44(9):1222-1228.



11. Golden MR, Marra CM, Holmes KK. Update on syphilis: Resurgence of an old
problem. JAMA. 2003; 290(11):1510-1514.

12. Rego AS, Costa LC, Rodrigues LS, Garcia RA, Silva FMA, Junior AD and Rodrigues LS
Congenital syphilis in Brazil: distribution of cases notified from 2009 to 2016. J. Brazilian Soc.
Trop. Med. 2020, 53; e20200338.

13. Woods CR. "Congenital syphilis-persisting pestilence”. Paediatr. Infect. Dis. J. 2009; 28 (6):
536-37.

14. Newman, L; Rowley, J; Vander Hoorn, S; Wijesooriya, NS; Unemo, M; Low, N; Stevens, G;
Gottlieb, S; Kiarie, J; Temmerman, M (2015). "Global Estimates of the Prevalence and Incidence
of Four Curable Sexually Transmitted Infections in 2012 Based on Systematic Review and
Global Reporting”. PLOS ONE. 10 (12): e0143304.

15. Franzen C, "Syphilis in composers and musicians — Mozart, Beethoven, Paganini, Schubert,
Schumann, Smetana". Eur. J. Clin. Microbiol. & Infect Dis. 27 (12): 1151-57.

16. Coffin LS, Newberry A, Hagan H, Cleland CM, Des Jarlais DC, Perlman DC, "Syphilis in
Drug Users in Low- and Middle-Income Countries". The Int. J. Drug Policy. 2010; 21 (1): 20—
217.

17. Gao L, Zhang L, Jin Q. "Meta-analysis: prevalence of HIV infection and syphilis among
MSM in China". Sexually Trans. Infect 2009; 85 (5): 354-58.

18. Karp G, Schlaeffer F, Jotkowitz A, Riesenberg K. "Syphilis and HIV co-infection". Eur J.
Inter. Med.2009; 20 (1): 13.

19. Lynn, W. A. and Lightman, S. “Syphilis and HIV: a dangerous combination,” The Lancet
Infect. Dis., 2004; 4(7) 456—466.

20. Taiwo SS, Adesiji YO, Adekanle DA. Screening for syphilis during pregnancy in Nigeria: A
practice that must continue. Sex Transm. Infect. 2007; 83:357-58.

21. Arnesen L, Martinez G, Mainero L, Serruya S, Dur’an P. “Gestational syphilis and stillbirth
in Latin America and the Caribbean,” Int. J. Gynec and Obst, 2015; 128 (3), 241-245.

22. Cameron CE and Lukehart SA “Current status of syphilis vaccine development: Need,
challenges, prospects,” Vaccine, 2014, 32 (14),1602-16009.

23. Fleming DT and Wasserheit JN “From epidemiological synergy to public health policy and
practice: the contribution of other sexually transmitted diseases to sexual transmission of HIV
infection,” Sexually Trans. Infect, 1999; 75 (1), 3-17.

24. Kojima N, Klausner JD. An Update on the Global Epidemiology of Syphilis. Curr Epidemiol
Rep. 2018, 5(1): 24-38.

25. Lamidi Y, Gbemisola OM. Seroprevalence of Syphilis among Pregnant Women Attending
Antenatal Care in Kogi West, Nigeria. J. Health Sci. Res. 2020, 5(1), 24-29.

26. Olokoba AB, Olokoba LB, Salawu FK, Danburam A, Desala OO, Midalla JK. Syphilis and
HIV coinfection in North-Eastern Nigeria. Int. J. Trop. Med. 2008; 3(3):70-72.

27. Ozumba UC, Oshi DC, Nwokeji CM, Anya SE. Trends in seroreactivity of syphilis among
pregnant Nigerians. Nig. J. Microbiol. 22 (3), 168-179.

28. Aboyeji A and Nwabuisi C “Prevalence of sexually transmitted diseases among pregnant
women in llorin, Nigeria, 2003, J. Obsts & Gynaec, 23(6), 637-639, 2003.

29. Shazia PS, Rama RMV, Janardhan Rao R. Declining seroprevalence of syphilis among
pregnant women in a rural area. J. Microbiol. Biotech. Res. 2012; 2(2):305-307.

30. Mbamara SU, Obiechina NJ “Seroprevalence of venereal disease among pregnant women
attending antenatal care (ANC) in Onitsha, Anambra State, Southeast, Nigeria,” Nig. J. Med,
2011. 20 (1), 57-60.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4672879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4672879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4672879
https://en.wikipedia.org/wiki/European_Journal_of_Clinical_Microbiology_%26_Infectious_Diseases
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790553
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2790553

31. Isa M, Bello H, Mustapha A, Mangga HK, Abbas MI. Prevalence of syphilis among pregnant
women attending State Specialist Hospital Maiduguri, Borno, Nigeria, Int. J. Res. 2014; 1(11),
523-530.

32. Gao, L, Zhang, L, Jin, Q. Meta-analysis: Prevalence of HIV infection and syphilis among
MSM in China". Sexually Trans. Infect. 2009, 85 (5): 354-58.

33. Taiwo SS, Adesiji YO, Adekanle DA “Screening for syphilis during pregnancy in Nigeria: a
practice that must continue,” Sexually Trans Infect. 2007, 83 (5), 357-358.

34. Buseri F, Seiyaboh E, Jeremiah Z. Surveying infections among pregnant women in the Niger
Delta, Nigeria. J. Global Infect. Dis. 2010, 2 (3), 203.

35. Creek TL, Thuku H, Kolou B, Ralman M, Kilmax PH. Declining syphilis prevalence among
pregnant women in Northern Bostwana: An encouraging sign for the HIV epidemic? Sex. Trans.
Dis. 2005; 81:543-455.36.

36. Kirakaya-Samadoulougu F, Defer M, Yaro S, Fao P, Ilbondo F, Lagani Y, Meda N, Robert
A, Nagot N. Low seroprevalence of syphilis in Burkina Faso. Sex Trans Infect. 2010; 87:35-37.
37. Ratnam AV, Din SN, Hira SK, Bhat GJ, Wacha DS, Rukmini A, et al. Syphilis in pregnant
women in Zambia. Br J Vener Dis. 1982;58(6):355-358.

38. Lindstrand A, Bergstrom S, Bugalho A, Zanconato G, Helgesson AM, Hederstedt B.
Prevalence of syphilis infection in Mozambican women with second-trimester miscarriage and
women attending antenatal care in second trimester. Genitourin Med. 1993;69(6):421-433.

39. Kwiek JJ, V. Mwapasa AP, Alker AS, Muula HE, Misiri ME, Molyneux, et al.
Sociodemographic characteristics associated with HIV and syphilis seroreactivity among
pregnant women in Blantyre, Malawi 2000-2004. Malawi Med. Journal. 2008;20(3):80-85.

40. Hussen S and Tadesse BT Prevalence of Syphilis among Pregnant Women in Sub-Saharan
Africa: A Systematic Review and Meta-Analysis. BioMed Res. Int, 2019, 4, 3-10.

41. Bukar M, Audu BM, Takai Ul Ajayi BB, Kullima AA, Is routine antenatal screening for
syphilis in Nigeria still justified clinically and economically? Saudi Med. Journal, 2009, 30(10),
1311-1315.

42. Lumbiganon P, Piaggio G, Villar J, et al. The epidemiology of syphilis in pregnancy. Int J
STD AIDS. 2002;13(7):486-494.

43. Olowe, O. A. Makanjuola, O. B. Olowe, R. A. Olaitan, J. O. Ojurongbe, S. O. Prevalence of
Syphilis among Pregnant Women in Two Health Care Facilities in South Western Nigeria

British J. Medicine & Med. Res., 2014, 4(34): 5431-5438.

44. Kebede E. and Chamiso, B Prevalence of Syphilis in Pregnancy in Addis Ababa, East
African Med. J. 2000, 77 (4), 134-139.

45. Ghanem KG, Ram S, Rice PA. "The Modern Epidemic of Syphilis”. N. Engl. J. Med. 2020,
382 (9): 845-54.

46. Ropper AH. "Neurosyphilis”. N. Engl. J. Med. 2019, 381 (14): 1358-63.

47. Zinabie S, Belachew E, Yidenek T. et al., “Sero-prevalence of syphilis and HIV and
associated factors in pregnant women attending antenatal care clinics in Debre Berhan Public
Health Institutions, Ethiopia,” American J. Biomed. and Life Sci., 2018, 6(3), 56-62.

48. Fissehatsion K, Ali I, Getachew A, Seroprevalence and risk factors of sexually transmitted
infections (HIV, HBV and Syphilis) among pregnant women provided health care services,
Addis Ababa, Ethiopia. American J Health Res. 2017, 5(5), 154-161.

10



11



