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Abstract: (1) Background: Toxoplasma gondii and cytomegalovirus belong to a group of pathogens
entities called TORCH agents. TORCH represents an acronym which derives from the name of a series
of certain pathogenic agents (T oxoplasma gondii, Other agents, Rubella virus, Cytomegalovirus, Herpes
virus). They could cross the placenta barrier and cause serious damage to the fetus if a primary infection
occurs in a pregnant woman. Immunized women are relatively protected against a reinfection and the
risk of a materno-fetal infection in these categories of pregnant women is considered low. (2) Aim of the
study: To analyze changes in the percentage of pregnant women seronegative to Toxoplasma gondii and
cytomegalovirus along a period of ten years, from 2008 to 2018. (3) Material and Methods: We studied
the changes in percentage of seronegative Toxoplasma gondii and Cytomegalovirus pregnant women along
two periods: 2008-2010 and 2015—2018. Only pregnant women with declared medium of provenience
and unequivocal results were enrolled in the study. (4) Results: In urban areas, we found an increase
in the percentage of pregnant women seronegative to Toxoplasma gondii (RR = 1.488, p < o.0001),
respectively to cytomegalovirus (RR = 1.985, p < 0.0001), from 2008-2010 to 2015-2018. A similar
increasing trend was found also in rural areas: Toxoplasma gondii (RR = 1136, p < 0.0322), respectively
cytomegalovirus (RR =1.088, p < 0.8265) but it did not reach a significant threshold for cytomegalovirus.
(s5) Conclusion: Our study showed that the percentage of women seronegative to Toxoplasma gondii and
cytomegalovirus antibodies increases along a period of ten years, from 2008-2010 to 2015-2018, in both
urban and rural areas. Probably, the main cause of this trend is represented by the improvement in hygienic
condition and food quality control. These results present an argument for continuing the TORCH screening
of pregnant women.
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Introduction

Toxoplasma gondii and cytomegalovirus belong to a group of pathogens entities called TORCH agents.
TORCH represents an acronym which derives from the name of a series of certain pathogenic agents
(T oxoplasma gondii, Other agents, Rubella virus, Cytomegalovirus, Herpes virus). They could cross the
placenta barrier and cause serious damage to the fetus if a primary infection occurs during a woman’s
pregnancy [1]. Immunized women are relatively protected against a reinfection and the risk of a materno-fetal
infection in these categories of pregnant women is considered to be low [2,3]. In particular cases, certain IgG
seropositive women could be reinfected if they contact other strains of the same pathogenous agents or when
theimmune system is weakened by an immunosuppressive therapy or disease [ 4,5]. Mostimmunized women
have a sufficiently high IgG antibodies titer to neutralize agents before they cross the placenta and to prevent
infection and damage in the fetus [2,3].

Toxoplasma gondii is an intracellular parasite and an important cause of congenital malformations in many
countries [6]. The main hosts where the reproduction of Toxoplasma gondii takes place are domestic
and wild cats [7], but other species could be infected and carry oocysts, as well [8,9]. In adult people,
infection occurs upon contact with or ingestion of sporulated oocysts from soil, water or undercooked
meat [7]. Most infected pregnant women are asymptomatic or show only mild symptoms, such as
fever, headache, swollen lymph glands, general asthenia, pain and inflammation [3,10]. Often primary
infections in pregnant women go unobserved and could be evoked only later by anamnesis, when signs
of fetal damage appear. Intrauterine infection in early stages of pregnancy is often a cause of spontaneous
abortion, and in later stages a cause of different congenital malformations such as retinochoroiditis,
intracranial calcifications, hydrocephalus, hepatosplenomegaly, microcephaly or intrauterine growth
restriction (IUGR) [10]. Diagnosis of acute toxoplasmosis needs serological and sometimes molecular
biological testing of samples (amniotic fluid or fetal blood) [10].

Cytomegalovirus is part of the Herpesviridae family, and, after a primary disease, it causes a persistent and
latent infection of the host [2,5]. Usually, an IgG anti cytomegalovirus seropositive women is immune
to reinfection but sometimes, if the immune system is weakened (immunosuppressive diseases (HIV, etc.)
or immunosuppressive treatment (steroids, chemotherapy, etc.)), a reactivation may appear [s]. Often,
a primary infection is asymptomatic or causes only a few symptoms [11].

Congenital cytomegalovirus infection causes microcephaly, hepatosplenomegaly, IUGR and neuro-sensorial
deficits: chorioretinitis, optic atrophy and deafness [12]. Although infected neonates are often asymptomatic,

they could develop lifelong sequelae [12].

Studies showed that pregnant women who are IgG seropositive to Toxoplasma gondii and cytomegalovirus
areatalow risk of infecting the fetus, while seronegative ones need prophylactic hygienic measures to prevent
a primary infection during pregnancy. To find out which women are seronegative, public health authorities
offer in certain countries serological screening programs against these agents [1-3]. Faced with public health
costs on the one hand and the desire to reduce the prevalence of congenital infections on the other hand,
public health authorities need to evaluate the cost efficiency of screening programs. Such an analysis needs
real seroprevalence data, such as the results of our study.

The aim of our study was to analyze the changes in percentage of pregnant women seronegative to Toxoplasma
gondii and cytomegalovirus along a period of ten years from 2008 to 2018.
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Materials and Methods
Study Population

We studied the changes in percentage of seronegative Toxoplasma gondii and Cytomegalovirus pregnant
women along two periods: 2008-2010 and 2015-2018 (Table 1). Only pregnant women with declared
medium of provenience and unequivocal results were enrolled in the study.

Table 1. Pregnant women tested against IgG anti-Toxoplasma gondii and Cytomegalovirus according the medium

of provenience.
20082010 2015-2018
Toxobl dii 1457 5432
oxoplasma gondiz U = 1051 R = 406 U = 3541 R =1891
. 61 5500
Cyt 1 14
ytomegalovirus U= 1054 R = 407 U= 3570 R = 1930

Measurement of IgG Antibodies against Toxoplasma gondii and Cytomegalovirus

Measurement of IgG anti- Toxoplasma gondii and IgG-anti-Cytomeglovirus antibodies titer was performed
by immune-chemiluminescence using an Immulite One Machine (2008-2010) and Immulite 2000 Machine
(Diagnostic Products Corporation) (2015-2018), respectively, and commercial tests (Siemens Healthcare
Diagnostics Products). Patients were grouped as seropositive and seronegative, according to cut-off values
recommended by the manufacturer.

Statistical methods. Astraia database and Microsoft Office Excel were used to store data. Instat GraphPad
Prism 8.0.2 software was used for statistical evaluation. To assess the significance of the differences between
groups, Fisher’s exact test (proportions) was used.

Ethical issues. The present study was approved by the Institutional Board of the ‘Victor Babes” University of
Medicine and Pharmacy (Timisoara, Romania) (approval no. 848/06.04.2011). The study meets the ethical
guidelines, including adherence to the legal requirements of the study country.

Results

Increase in Percenmge 0f Seronegative IgG—Anti—]bxoplasma gondiz' and C_ytomegﬂlovirus Pregnant
Women from 2008-2010to 2015-2018

Our results showed an increase in percentage of pregnant women seronegative to Toxoplasma gondii
(RR =1.077, p = 0.0031), respectively, cytomegalovirus (RR = 1.783, p < 0.0001) (Table 2).

Trends in Percentage of Pregnant Women Seronegative to Toxoplasma gondii and Cytomegalovirus
Jfrom 2008-2010 to 2015-2018 Accorrding the Place of Residence

In urban areas we found an increase in pregnant women seronegative to Toxoplasma gondii (RR = 1.488,
p < o.0001), respectively, cytomegalovirus (RR = 1.98s, p < 0.0001) (Table 2). A similar increasing trend
was also found in rural areas: Toxoplasma gondii (RR = 1.136, p < 0.0322), respectively, cytomegalovirus
(RR =1.088, p < 0.8265), but did not reach a significant threshold for cytomegalovirus.
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Table 2. Seronegative pregnant women to Toxoplasma gondii and cytomegalovirus according to place of residence

along two periods: 2008—2010 and 2015—2018.

2008-2010 2015-2018 RR p Value
All
Toxoplasma gondii 819/1457 (56.21%) 3324/5432 (61.19%) 1077 0.0031
CMV 77/1461 (5.27%) 498/5500 (9.05%) 1783 <0.000I
Urban areas
Toxoplasma gondii 638/1457 (43.78%) 2307/3541 (65.15%) 1.488 <0.000I
CMV 58/1054 (5.50%) 390/3570 (10.92%) 1.985 <0.000I
Rural areas
Toxoplasma gondii 194/406 (47.78%) 1017/1891 (53.78%) LI136 =0.0322
CMV 19/407 (4.66%) 98/1930 (5.07%) 1.088 0.8265

Discussion

Our results are part of the largest study carried out in our country. Since our previous reports presented
changes in seroprevalence against TORCH agents in pregnant women along a period of ten years, our
present research analyzes the trend of percentage of pregnant women seronegative to cytomegalovirus and
Toxoplasma gondii in the same period (2008-2018). Herein, we also discuss some possible explanations for
this upward trend and compare our data with other data from the literature.

Romania fits into the group of countries with pregnant women with low susceptibility to cytomegalovirus
and medium susceptibility to Toxoplasma gondii. Usually, the higher the percentage of seropositive persons
in a population, the lower the risk of a primary infection.

Seroprevalence studies showed that in economically developed countries (western European Union
Countries), a higher percent (30-60%) of people are seronegative to cytomegalovirus compared to
low-income countries (only 0—4% in Africa and East Asia) [13]. Studies performed in Africa showed low
rates of seronegativity to cytomegalovirus of approximatively 0% in Nigeria [14], 2.8% in Benin [15] and 4%
in Egypt [16]. Interesting studies performed in the same country among socio-economically different groups
of people showed that people with higher education and income had a higher seronegative rate compared to
people with lower socio-economic status [17].

Analyzing the course of seronegativity to CMV over the years in Japan showed that the prevalence of
seronegative people increased over time, from 30.1% in 2003 to 34.8% in 2012 [18]. Scientists from Japan
speculate that the decline in birth rate reduces the chance of child-to-child contact and could explain
the increase in prevalence of seronegative people. Another cause could be better hygiene counseling of
pregnant women by public authorities and spread of information about the consequences of congenital
CMYV infection [18].

Our study shows that the percentage of seronegative pregnant women increased overall in our region, from
5.27% to 9.05%. Such a trend was found in urban areas, with an increase from 5.5% to 10.92%. A similar
ascending trend from 4.66% to 5.07% was found in rural areas, too but it did not reach a significant threshold.
We have no explanation as to why this trend was not significant among pregnant women from rural areas.
Maybe the smaller number of women in the rural group did not ensure a sufficient number of patients
producing significant results. Another explanation could be that the hygienic improvement or the decline in
birth rates was not significant in rural areas in this interval.
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Toxoplasma gondii is a worldwide spread parasite. The percentage of general population who are seronegative
to Toxoplasma gondii varies between 70 and 75% around the globe [7], while it drops to 28% in Latin
America [19]. In other European countries, the percentage of seronegative childbearing women varies from
81% in Great Britain [20] to 56% in France [21].

Our data showed that the percentage of seronegative pregnant women increased overall from $6.21%
(2008-2010) to 61.19% (2015—2018). The same trend was found in both urban (from 43.78% to 65.15%) and
rural (from 47.78% to 53.78%) areas.

An increase in the percentage of seronegative Toxoplasma gondii persons was found in other countries, too.
For example, in the United States of America, this percentage increased from 77-86% (1988-1994) to 91%
(1999-2004) and 94% (2009-2010). The increase in percentage of seronegative pregnant women was steeper
in urban areas than in rural areas, maybe because of better improvement in hygienic conditions in urban areas.
Similar to cytomegalovirus infection, low socio-economic status, contact with animals and uncooked meat
are associated with a higher contamination rate and a lower seronegativity rate [22,23].

Such an increasing trend in the percentage of seronegative pregnant women leads to more attention from
public authorities and the development of more extensive serological screening programs. More information
strategies about preventive measures and about the risk of congenital infection after primary contact with
these agents must be delivered to the population.

There are certain differences between the urban and rural population in terms of hygiene. For instance,
studies showed that some infectious agents are present in backyard pigs in Romania and the consumption
of pork meat at home may increase the risk of human infection [24]. Water supply and hygienic features are
different [25]. This may explain some of the differences between rural and urban areas.

Conclusions

Our study showed that the percentage of women seronegative to Toxoplasma gondii and cytomegalovirus
antibodies increases along a period of ten years, from 2008—2010 to 2015—2018, in both urban and rural areas.
Probably, the main cause of this trend is represented by the improvement in hygienic condition and food
quality control. These results argue for continuing the TORCH screening of pregnant women.
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