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Abstract

This study investigated serological evidence for Zika, hepatitis B and rubella virus infection in 92
pregnant women attending a south-west based Nigerian tertiary care centre from January to May
2023. Of the 92 samples, 31 (33.7%), 14 (15.2%), and 90 (97.8%) exhibited seropositivity for
Zika, hepatitis B, and rubella virus respectively. Cases of co-positives were also reported, with
28.3% seropositive for both Zika and rubella virus, 10.9% for hepatitis B and rubella virus, and
4.3% for all three viruses. The findings of this study underscore that a considerable portion of
participants are susceptible to Zika and hepatitis B virus. Conversely, the majority of the
participants appeared to be protected against rubella virus. This study strongly advocates initiation
of public awareness campaigns and formulation of vaccination policies targeting women of
reproductive age. Such measures are crucial for countering viral infections which could harm the
developing foetus and give rise to pregnancy-related complications.
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Introduction

Pregnant women are particularly vulnerable to viral diseases due to physiological and
immunological changes during pregnancy. These changes can increase the risk of infection and
worsen the severity of viral illnesses.! The immune system undergoes modifications to ensure the
well-being of the foetus, resulting in a weakened immune response and increased susceptibility to
viral infections.? Zika virus (ZIKV), rubella virus (RUBV), and hepatitis B (HBV) virus are three
viral infections of particular concern as they can be transmitted from mother to child during
pregnancy.®* Seroprevalence of viral infections among pregnant women varies, based on location,
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population characteristics, and exposure risks. Vaccines for hepatitis B and rubella infections have
been encouraged but are not monitored or widely accessible in Nigeria. Recent studies have
reported the possible endemicity of these viruses, particularly in southwest Nigeria.>~ The
objective of this study was to investigate serological evidence of Zika virus, hepatitis B virus and
rubella virus infection in pregnant women attending Olabisi Onabanjo University Teaching Care
Centre, Nigeria.

Methods

Study design
A cross sectional study was conducted on pregnant women receiving care at Olabisi Onabanjo
University Teaching Hospital in Sagamu, Southwest, Nigeria. from January to May 2023.

Sample population and size

This study encompassed pregnant women who attended the antenatal units at the hospital. The
participants were recruited for the study during their visits. Based on the prevalence rate of 4%
obtained by Mathé et al., (2018)2 in a study investigating Zika virus infection, an initial sample
size of 59 was determined using Fischer's formula for a cross-sectional study design. However, it
was later adjusted to 92 due to attrition and to determine statistical significance.

Data collection

Structured questionnaires were used to gather sociodemographic details of the participants,
including gender, age, educational level, occupation, and residential area. Additionally, medical
information such as gravidae and gestational age were also collected. Face-to-face interviews with
the participants were conducted for this purpose.

Sample collection and analysis

Three ml of blood was collected aseptically from study participants and carefully transferred into
a plain tube labelled with the participant's identification number. Serum was separated, transferred
to cryovials and stored at -20 °C until further laboratory analysis.

Zikavirus 1gG ELISA

VIRCELL Zika ELISA IgG (VIRCELL Microbiologists Spain) was used to test for ZIKV 1gG
antibodies following manufacturer’s instructions. Sensitivity and specificity of the ELISA kit is
96% and 97% respectively.

Rubella virus 1gG ELISA

The presence of rubella 1IgG was determined using the BIO-INTECO Rubella ELISA 1gG test
(Inteco Diagnostics UK. Ltd), following manufacturer’s instructions, Specificity and sensitivity
are 100%

Hepatitis B Surface antigen ELISA

The BIO-INTECO Microbiologists (Inteco Diagnostics UK. Ltd) Hepatitis B Surface Antigen
ELISA test was used to detect hepatitis B surface antigen (HBsAgQ) following manufacturer’s
instructions. Specificity and sensitivity are 100%.

Statistical Analysis
The questionnaire data and laboratory analysis results were entered into Microsoft Excel and
analysed using GraphPad Prism 5. Graphs and tables were used to present and compare



quantitative variables, and the chi-square and p-values were calculated. The statistical significance
level was set at P< 0.05.

Results

The study involved the assessment of serum samples from 92 pregnant women recruited from
Olabisi Onabanjo University Teaching Hospital for serological evidence of ZIKV, HBsAg and
RUBV. Among the 92 participants, 31 (33.7%) were positive for ZIKV, 14 (15.2%) for HBsAg
and 90 (97.8%) for RUBV. Analysis of the co-positives showed 26 (28.3%) were positive for both
ZIKV and RUBV. No participant was positive for ZIKV and HBsAg and 10 (10.9%) were positive
for HBsAg and RUBV. Only 4 (4.3%) were seropositive for all three viruses. Overall, participants
with only RUBYV IgG had the highest seropositivity.

For analysis of the sociodemographic variables in women with a single positive and those who
were co-positive, the participants were grouped into two age categories, those less than 30 years
of age and those 30 years and older. The highest seropositivity for all the viruses was noted with
women 30 years and older. The highest co-positive rates were also in those 30 years and older.
Those positive for all the three viruses had the same number of cases in both categories (Table 1).

Higher single and co-positives were noted in women residing in urban areas when compared to
those residing in rural areas (Table 1). Seropositivity to ZIKV and RUBV was highest among those
who had tertiary education while HBsAg seropositivity was highest among those with secondary
school education. ZIKV and RUBV co-positives were also highest among participants with tertiary
education while HBsAg and RUBYV co-positive was higher among participants with secondary
education. Based on their employment status, participants were grouped into employed, self-
employed and unemployed. Seropositivity (single and co-positive) was highest in self-employed
participants except for those positive for all the three viruses which was highest among the
employed participants (Table 1).

Table 1: seropositivity and sociodemographic variables

Variables No tested | Seropositive cases Co-positive cases
(%)
ZIKV HBV RUBV ZIKV & | HBsAg & | ZIKV, HBsAg,
RUBV RUBV & RUBV
Age
<30 44 (47.8%) 11 (25%) 3 (6.8%) 44 (100%) 8 (18.1%) 4 (9.1%) 2 (4.6%)
>30-44 48 (52.2%) 20 (41.7%) 11 (22.9%) | 46 (95.8%) 18 (37.5%) 6 (12.5%) 2 (4.2%)
Residence
Rural 25 (28.3%) 8 (32%) 3 (12%) 25 (100%) 7 (28%) 2 (8%) 1 (4%)
Urban 67 (71.7%) 23 (34.3%) 11 (16.4%) | 65 (97%) 19 (28.4%) 8 (11.9%) 3 (4.5%)
Education
Primary 5 (6.1%) 3 (60%) 0 (0%) 5 (100%) 3 (60%) 0 (0%) 0 (0%)
Secondary 33 (21.7%) 11 (33.3%) 8 (24.2%) 33 (100%) 9 (27.2%) 6 (18.1%) 2 (6.1%)
Tertiary 54 (68.9%) 17 (31.5%) 6 (11.1%) 52 (96.3%) 14 (25.9%) 4 (7.4%) 2 (3.7%)
Employment Status
Employed 30 (32.6%) 9 (30%) 3 (10%) 29 (96.7%) 8 (26.7%) 2 (6.7%) 3 (10%)
Self Employed | 59 (64.1%) 21 (35.6%) 11 (18.6%) | 59 (100%) 17 (28.8%) 8 (13.6%) 1(1.7%)
Unemployed 3 (3.3%) 1 (33.3%) 0 (0%) 2 (66.7%) 1 (33.3%) 0 (0%) 0 (0%)
Total (100%6) 92 31 14 90 26 10 4
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The analysis of medical variables was based on the type of pregnancy of participants, gestational
age, and parity. Most of the participants with single and co-positive seropositivity had a single
pregnancy. For the gestational age, single seropositivity for ZIKV and HBsAg was the highest for
participants in their third trimester while RUBV seropositivity was the highest for participants in
the first two trimesters (Table 2)

Table 2: seropositivity and medical variables

Variables No tested (%) Seropositive (Prevalence) Significance
(p-value)
ZIKV | HBsAg | RUBV
Type of Pregnancy
Single 89 (96.7%%) 31(34.8%) | 13(14.6%) | 87(97.8%) | .5972
Twin 2 (2.2%) 0 (0%) 1 (50%) 2 (100%)
Do not know 1 (1.1%) 0 (0%) 0 (0%) 1 (100%)
Gestational Age
0-13 16 (17.4%) 6 (37.5%) 1 (6.3%) 16 (100%) 7272
14-26 42 (45.7%) 12 (28.6%) | 6 (14.3%) 42 (100%)
27-40 34 (36.9%) 13(38.2%) | 7 (20.6%) 32 (94.1%)
Parity
Nulliparous 29 (31.5%) 7 (24.1%) 5 (17.2%) 29 (100%) 8451
Primiparous 30 (32.6%) 9 (30%) 3 (10%) 28 (93.3%)
Multiparous 38 (41.3%) 15 (39.5%) | 6 (15.8%) 38 (100%)
Total (100%) 92 31 14 90
Discussion

In this study, it was found that the prevalence of ZIKV stood at 33.7%, a notably higher figure
compared to the 14.4% recorded by Anejo-Okopi et al., in 2020.° Cross-reactivity is a typical
occurrence and could affect the outcome of the analysis, particularly when utilising serological
techniques to detect antibodies to closely related viruses of the Flavivirus genus. There has been
little research on the current incidence of flavivirus infection like dengue in the study area with
possible dengue virus circulation due to its endemicity in various parts of the country. Furthermore,
vaccination against yellow fever is recommended in Nigeria, but specific information on the
yellow fever vaccination status of study participants was not collected. While the kit’s specificity
for Zika virus 1gG detection was established, we did not specifically test cross-reactivity with other
flaviviruses because it was outside the scope of the study.

The current study found the prevalence of HBsAg seropositivity to be 15.2%. which is notably
higher than the 7.9% prevalence noted by Tanga et al., in 2019.1° Although generally
recommended, hepatitis B vaccination has been reportedly low in the study area despite its
prevalence, which could be due to lack of awareness and vaccine hesitancy among the population.
This study’s observation of a high prevalence of RUBV of 97.8% shows adherence to the country’s
vaccination policy in the study area and aligns with earlier investigations by Akele et al (2020).1!
There is no routine surveillance or vaccination policy for rubella virus infection in Nigeria.
Administration of rubella vaccine is done for children at a very early age with the measles mumps
and rubella (MMR) vaccine. 1gG seroprevalence could therefore be attributed to vaccination
coverage in the study area.'? The prevalence of HBsAg -RUBV co-positivity was low. Given the



importance of vaccination in preventing viral infections, this could be due to vaccine
unavailability, low public awareness, and limited healthcare access in the studied region.

Examining sociodemographic factors, a greater prevalence rate of ZIKV IgG was noted among
individuals aged 30 and above, and those living in urban areas. The susceptibility of older people
to infection is attributed to compromised immune systems, pregnancy, and living in
underprivileged or recently developed urban regions. Although not statistically significant, these
findings align with earlier research on Zika virus infections.®

The study found a higher prevalence of HBsAg in individuals >30 years, consistent with Kolawole
et al. (2012)%, and a prevalence of 16.4% among urban residents was also reported. RUBV
antibodies were significantly present in those aged 30 and older, aligning with Akele et al. (2020)
11 who reported a 100% prevalence in participants aged 35 years and above. Prevalence of
seropositivity to RUBV, HBsAg, and ZIKV was higher in individuals who were self-employed or
had secondary education. Although the vaccination history was not obtained, participants, mostly
in their third trimester showed a high prevalence of HBsAg (20.6%), aligning with Kolawole et al.
(2012). Parity also influenced HBSAG prevalence, contrasting with Mustapha et al. (2020).14
Despite extensive vaccination campaigns for hepatitis B and rubella in Nigeria, coverage gaps
remain, particularly in rural and underserved areas.™® Zika virus circulation continues to be a
concern, necessitating enhanced public health measures and surveillance to mitigate its impact on
vulnerable populations.®

Conclusion

The study provides valuable insights into the seroprevalence of 1gG antibodies against Zika virus
(ZIKV), rubella virus (RUBV), and hepatitis B surface antigen (HbsAg). The findings also
revealed the presence of co-positivity for ZIKV and RUBV, indicating prior contact to these
viruses in the community either through infection or vaccination. Furthermore, the identification
of HbsAg seropositivity emphasises the necessity of ongoing vaccination efforts to avoid vertical
transmission of the hepatitis B virus to newborns. These findings underline the importance of
comprehensive screening and vaccination programmes for pregnant women in preventing adverse
pregnancy outcomes caused by congenital infections.
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