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SERUM ANTIBODIES AGAINST ToRCH AGENTS IN PREGNANT WOMEN
PRESENTING AT A TERTIARY HOSPITAL IN PORT HARCOURT, NIGERIA.
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ABSTRACT

ToRCH infections pose a great risk to the fetus and neonates if the mother is actively infected
during pregnancy. This may lead to miscarriage, stillbirth, delayed fetal growth and maturation
(intrauterine growth retardation), or pre-term delivery. This study aimed to evaluate the prevalence
of TORCH infections in pregnant women in Port Harcourt. Sera from 84 pregnant women between
the ages of 16 and 45 were analysed for detectable ToORCH IgM antibodies using the Dia-Pro
ToRCH IgM kit. The results from the study showed an IgM seroprevalence rate of 82.1%, with the
highest rate of seropositivity obtained among married women (91.0%), Civil servants (92.3%) and
women within the age group 25-34 years (92.9%). There was significant relationship between the
ToRCH IgM seropositivity and age, marital status and occupational status. The seropositivity of
ToRCH agents among pregnant women in Port Harcourt is high, suggesting an acute infection
which may adversely affect fetal health. This underscores the need for preventive antenatal
screening and universal immunization schemes.
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INTRODUCTION

The term "ToRCH agents" refers to a class of
infections that can be transmitted vertically,
either  intrauterinally,  subpartum, or

FPDRS, 2022; Boston Children's Hospital,
2022; Li et al., 2023). Additional pathogens
associated with pregnancy include human
parvovirus-B19, varicella zoster virus (VZV),

. Epstein-Barr  virus  (EBV), Bordetella
postnatally, and include pathogens such as ertussis Chlamvdia trachomatis
Toxoplasma gondii, rubella virus, teratogenic P Y y . ’

parvovirus-B19, Treponema pallidum,

cytomegalovirus (CMV), and types 1 and 2 of

herpes simplex viruses (HSV-1 and HSV-2).
These infections can cause significant
congenital disabilities and even foetal death
(Maldonado et al., 2011, Neu et al., 2015;
Wang et al., 2019; Warnecke et al., 2020;

Coxsackie virus, and hepatitis B (Sadik et al.,
2012; Neu et al., 2015; Wang et al., 2019;
Warnecke et al., 2020; Li et al., 2023).

ToRCH infections are typically without
symptoms and are chronic in women, and
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prevalence varies from one geographical area
to the other (Surpam, 2006). Previous studies
among pregnant women have shown IgM
seropositivity to be 61.1% in central India
(Manjunathachar et al., 2020) and 39.5% in
Tanzania (Saajan et al., 2017). In Egypt, the
overall prevalence of ToRCH infection was
98.8%, according to Nirmal et al. (2017). Sen
et al. (2012) also observed that the prevalence
of ToRCH infection in and around Varanasi,
Northern  India, ranged from 19.4%
(toxoplasmosis), 30.4% (Rubella virus),
34.7% (CMV), and 33.5% (HSV-2). Li et al.
(2023) found that ToRCH infections in
southern China were 3.20 percent, 77.52%,
and 75.90%. According to Karacan et al.
(2014), the prevalence of 1gG antibodies was
95% for rubella, 84.1% for CMV, and 23.1%
for T. gondii, whereas 93.7% of pregnant
women tested positive for both 19G and IgM
antibodies. ToRCH infections are important
causes of maternal and fetal morbidity and
mortality. The infection's risk of harming the
fetus is often more outstanding if the mother
is infected in early pregnancy (Mahrous,
2018). In most cases, maternal illness due to
ToRCH infections is mild, but the impact on
the developing fetus is more severe (Boyer &
Boyer, 2004). They are transmitted either
through the placenta, exposure to blood and
vaginal secretions during birth, or rarely,
through breastfeeding (Deka et al., 2022). It
has been reported that prenatally transmitted
TOoRCH agents cause nearly 3% of all
congenital syndromes (Numan et al., 2015).

In Africa, ToRCH infections typically happen
prior to pregnancy or seeking medical
attention (Stegmann & Carey, 2002). To the
women, it causes mild morbidity, but to the
fetus, serious complications (Stegmann &
Carey, 2002). Intrauterine growth retardation,
hydrops fetalis, and intrauterine death are
examples of in utero problems (Leung et al.,
2020; Jaan & Rajnik, 2023). Failure to thrive,
eye issues, developmental delays, paralysis,
seizure disorders, hearing loss, congenital
heart illnesses, and even mortality are
examples of postnatal consequences (Leung
et al.,, 2020; Jaan & Rajnik, 2023). This is
because the fetus has limited ability to resist
infectious organisms or prevent their
dissemination to various tissues (Mladina et
al.,, 2000). Congenital infections are the
number one cause of sensorineural hearing
loss in children (Jaan & Rajnik, 2023).
Consequently, it is essential to conduct
ToRCH testing in women of childbearing age
to protect them and their unborn babies.

The diagnosis of ToRCH is mostly founded
on the existence of serum antibodies, chiefly
IgM, in the patient's serum (Sahu et al.,
2019). Serological diagnosis comprises many
sensitive and specific tests and is the
centrepiece for diagnosing ToRCH infections
(Batra et al.,, 2020). Hence, due to its
sensitivity, the Enzyme-linked
immunosorbent assay (ELISA) is the most
commonly used test for detecting IgM and
IgG antibodies against these pathogens (Sadik
et al., 2012). This study sought to shed light
on the disease burden of ToRCH infections
that have serious prenatal implications
because IgM testing is the accepted technique
used globally to detect acute infection.

Globally, ©~ ToRCH infections  during
pregnancy have a major impact on the rates of
maternal and newborn death (Gouda et al.,
2023). There is a dearth of information in
Nigeria, especially in Port Harcourt, about the
seropositivity of ToRCH infections in
expectant mothers. In order to provide
appropriate counseling and infection control
tactics, it is imperative to improve prenatal
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care and analyze pregnant women's immune
status to the ToRCH virus, as there is
currently no baseline serological data on this
topic in Rivers State, Nigeria. This study
aimed to evaluate the prevalence of TORCH
infections in pregnant women in Port
Harcourt, Rivers State, Nigeria and to collect
baseline serological information regarding the
immunological status of expectant mothers
against TORCH infection, to enhance prenatal
care, and to offer suitable infection control
measures.

MATERIALS AND METHODS
Study Area, Design and Population

A cross-sectional study was conducted among
pregnant women attending the antenatal care
clinic of the University of Port Harcourt
Teaching Hospital (UPTH), Rivers State.
About 84 pregnant women aged between 16
and 45 years, at different gestational phases
of pregnancy, were randomly selected and
included in this study. The University of Port
Harcourt and the University of Port Harcourt
Teaching Hospital (UPTH) ethics committee
approved the study. Informed consent from
participants was obtained. A well-structured
questionnaire was used to obtain information
on the socio-demographic data of each
consenting pregnant woman. Non-pregnant
women and those with no consent were
excluded from the study.

Specimen collection and processing

Two millilitres of venous blood were
collected aseptically, and sera were separated
by centrifugation at 3500 rpm and stored at
—20°C until testing. All the samples were
analysed for the presence of IgM antibodies
against ToORCH complex using commercially
available  enzyme-linked immunosorbent
assay (DIA.PRO Diagnostic Bioprobes,
Milano, Italy), following the manufacturer’s
protocol. Assay validity was evaluated as per
manufacturer’s recommended method.

Statistical analysis

Generated data were entered in Microsoft
Excel 2016 for the primary analysis. Pearson
Chi-square was calculated at a 95%
confidence interval for the categorical data,
and a p-value < 0.05 was considered
significant to ascertain the association
between ToRCH agents and other parameters.

RESULTS

Eighty-four pregnant women aged between
15 and 45 years were investigated. The mean
age of the pregnant women was 24 + 3.9
years. The overall TORCH IgM seropositivity
rate in these women were 82.1% (69/84).
Table 1 displays the age group distribution of
the TORCH seroprevalence. The rate of IgM
positivity was highest for women in the age
group 25-34 years (92.9%) and lowest for
those in the age group 16-24 years (47.1%).
There was significant relationship between
the age and ToRCH IgM seropositivity (x*=
18.14, df = 2, p=0.0001152).

Table 1: TORCH IgM Seropositivity based on age

Age Group No. Tested (%) IgM Positive IgM Negative p value
(Years) (%) (%)

16 -24 17(20.2) 8(47.1) 9(52.9) X2 =18.14
25-34 42(50.0) 39(92.9) 3(7.1) df=2

>35 25(29.8) 22 (88.0) 3(12.0) p=0.0001152
Total 84(100.0) 69 (82.1) 15 (17.9)
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Table 2 shows the seropositivity of TORCH IgM based on marital status. A higher (91.0%) rate of
IgM positivity to TORCH antibodies occurred among married women compared to single women
(47.1%). There was significant relationship between the marital status and ToRCH IgM
seropositivity (y>= 17.89, df = 1, p=0.00002347).

Table 2: TORCH IgM Seropositivity based on Marital status

Marital No. Tested IgM Positive IgM Negative p value
Status (%) (%) (%)

Single 17(20.2) 8 (47.1) 9 (52.9) X2 =17.89
Married 67(79.8) 61 (91.0) 6 (9.0) df=1
Total 84(100.0) 69 (82.1) 15 (17.9) p=0.00002347

From the study, pregnant women who were civil servants had the highest seropositivity rate of
92.3% compared to traders and students with seropositive rates of 73.3% and 58.8%, respectively.
There was significant relationship between the occupational status and TORCH IgM seropositivity
(x?= 10.76, df = 2, p=0.004611) as shown in Table 3.

Table 3: TORCH IgM Seropositivity based on Occupation

Occupation No. Tested IgM Positive IgM Negative p value
(%) (%) (%)
Students 17(20.2) 10 (58.8) 7(41.2) X2 =10.76
Civil Servant 52(61.9) 48 (92.3) 4(7.7) df=2
Trader 15(17.8) 11 (73.3) 4 (26.7) p=0.004611
Total 84(100.0) 69 (82.1) 15 (17.9)
DISCUSSION from 0.5 to 98%. 33.46% seropositivity was

The findings of this study showed a high
seroprevalence (82.1%) of IgM antibodies to
ToRCH infections indicating active infection.
The circulation of TORCH infection can lead
to concurrent infection and onward
transmission to the foetus. This seropositivity
contrasts with the seropositivity rate of 61.1%
and 40.6% reported by Manjunathachar et al.
(2020) and Saajan et al. (2017) from Central
India and Tanzania, respectively. According
to Zhang et al. (2022), congenital CMV
infection cases accounted for the biggest
proportion of cases of TORCH infections in
China, with congenital toxoplasmosis being
the least prevalent infection at 2.89%,
followed by HSV at 5.20%, and congenital
rubella syndrome (CRS) at 15.61%.
According to Warnecke et al. (2020), the
prevalence of ToRCH in women of
reproductive age living in Brazil, Mexico,
Germany, Poland, Turkey, and China ranged

found in Northern India by Dinkar and Singh
(2020). For some of the ToRCH (CMV,
rubella, and T. gondii) infections in the urban
population tested by Karacan et al. (2014), no
primary infection was found. The difference
in seropositivity rate may result from the
geographic variation of infection rate and risk
factors, personal hygiene, eating habits, and
lack of awareness of the disease before
conception (Sajaan et al., 2017). According
to Chung et al. (2018), screening is likely to
be costly and of little use due to the low
prevalence of ToRCH in the general
population.

This observation was contrary to the reports
of Manjunathachar et al. (2020) and Sadik et
al. (2012), who respectively, found that
women less than or equal to 24 years old,
and women within 25 to 30 years old, had the
highest levels of seropositivity. Dinkar and
Singh (2020) reported that the highest
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seropositivity of TORCH (43.15%) was in the
age group 15-25 years. However, it agreed
with an earlier study in Iran (Josheghani et
al., 2015) and study by Dinkar and Singh
(2020) in Northern India, where ages above
30 years were associated with a higher risk of
positivity for TORCH infections. This may be
because most mothers in these age groups
might have lived in endemic settings, which
exposed them to ToRCH agents. This
highlights the necessity for antenatal ToRCH
screening in  pregnant women and an
immunization strategy to evade the adverse
foetal outcome.

Mothers who were civil servants had higher
IgM seropositivity compared to traders or
students. This result contradicts a previous
report (Sahu et al., 2019) where seropositivity
of ToRCH infection seems less in
childbearing age women who are civil
servants.

Infections with TORCH agents increase the
risk of maternal infection, leading to adverse
outcomes. The findings of this study suggest
that a significant number of these pregnant
women will risk transmitting these agents to
their unborn  babies. Thus, adequate
knowledge of the epidemiological
characteristics of ToRCH agents is of
paramount  importance in  preventing
congenital infections (Li et al., 2009).
Accurately diagnosing prenatally acquired
infections is vital to the onset of appropriate
treatment (Josheghan et al., 2015). Patients
who test positive for 1gG and IgM antibodies
can avoid needless intervention by using 1gG
avidity as an additional test (Karacan et al.,
2014). In light of this, testing for IgG avidity
after assessing IgG and IgM antibodies may
be a suitable strategy for expectant mothers
whose serological status was unclear before
becoming pregnant (Karacan et al., 2014).
But ToRCH incidence varies by nation, and
testing for TORCH may be more expensive
than testing for a particular disease (Chung et
al., 2018).

CONCLUSION

The seropositivity of ToRCH infections
among pregnant women at a tertiary hospital
in Port Harcourt was high, and this poses a
risk of infection in pregnancy. Interventions
such as preventive antenatal screening and
counselling, which can lead to early
detection, can be administered in conjunction
with implementing universal immunization
schemes and monitoring to reduce the
incidence of infection with TORCH.
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